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C L M  T. RANDT APPOINTED 
DIRECTOR, OFFICE OF LIFE SCIENCES 

Dr. Clark T. Randt has been appointed Director of the new Office 
of Life Sciences of the National Aeronautics and Space Administration, 

T. Keith Glennan, Administrator, announced today. Dr. Randt was 

formerly NASA Scientist for Space Medical Researc,h. 

The Office of Life Sciences forms the fifth major division of 

NASA covering the fields of biology, medicine, and psychology. (The 

other divisions within NASA are the offices of: Space Flight Pro- 

grams, Launch Vehicle Programs, Advanced Research Programs, and 

Business Administration. ) 

In establishing the office, Dr. Glennan followed the recommenda- 

tion of NASAls Bioscience Advisory Committee, chaired by Seymour S. 

Kety, Chiereof the Laboratory of Clinical Science, National Institute 

of Mental Health at Bethesda, Maryland. (See NASA Release 59-204) 

The committee was formed last July to recommend long-range plans 

concerning research and development in U.S.  space-related life 

sciences. 

The committee recommended that in view of NASAls responsibility 

for all space research and development devoted to peaceful purposes, 

the agency should undertake a vigorous program in the life sciences 

as an integral part of the national space program. It further 

recommended that NASA make the fullest possible use of existing 

aeromedical facilities operated by the military services, while at 
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the same time developing in-house capability f o r  research peculiar 

t o  its own programs in manned space flight and basic biologic 

research. The committee specifically recommended that NASA establish 

a life sciences research center. 

In its report t o  Dr. Glennan, the committee emphasized two 

objectives of space research in the life sciences: to provide f o r  

research, development, and training in the scientific and techno- 

logic aspects of manned space flight; and to investigate fundamental 

biological problems relative to space environments, including the 

search for extraterrestrial life. 

In addition t o  establishment of the Office of Life Sciences at 

the program directorate level, the Bioscience Advisory Committee 

recommended: 

1) That the office be staffed with assistant directors for basic 

biology, applied medicine and biology, medical and behavioral sciences, 

and tile life sciences extramural program -- sponsored research in 
universities, other government agencies, and industry. 2) That a 

NASA facility be established to conduct research in the space- 

oriented life sciences. 

advisory committees. 4) That NASAPs program be coordinated with 
work in the life sciences conducted by the military services and 

other government agencies. 

and education in the form of fellowships, training grants, etc. 

6) That the program should emphasize exchange of information within 
the scientific community. 7) That security regulations should be 
employed only when national security is clearly involved. 

life sciences facilities establisheci by NASA shoiild be made 

3) That outside consultants be appointed to 

5) That provisions be made for training 

8) That 
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ava i l ab le  t o  implemer+& both U, S. and i n t e r n a t i o n a l  cooperat ive 

e f f o r t s  . 
D r .  Randt, f o r  t h e  past year ,  has a s s i s t e d  i n  eva lua t ing  t h e  

space-related l i f e  sc iences  personnel ,  f a c i l i t i e s ,  and programs i n  

the m i l i t a r y  se rv i ces ,  u n i v e r s i t i e s ,  and indus t ry  as Executive Secre- 

t a r y  of the Bioscience Advisory Committee. H e  is  a member of t h e  - 
Armed Forces-National Research Council Committee on Bioas t ronaut ics  

and the  Bioas t ronaut ics  Advisory Group f o r  t he  Defense Department's 

Discoverer program, and serves  as a NASA l i a i s o n  r ep resen ta t ive  t o  

the Space Science Board of t h e  Nat ional  Academy of Sciences.  

Born i n  Lakewood, Ohio, i n  1917, D r .  Randt was graduated from 

Colgate Universi ty  and earned h i s  medical degree from Western Reserve 

Universi ty  i n  1943. 

Universi ty  Hospi ta ls  of Cleveland, m i l i t a r y  psychia t ry  a t  t h e  U.S. 

Army Psych ia t r i c  Center, Brentwood, Long Is land ,  and neurology a t  

the  Neurological I n s t i t u t e  of New York, Columbia Presbyter ian 

Medical Center,  he joined the  f a c u l t y  of t h e  School of Medicine, 

Western Reserve Universi ty  i n  1950. He became Associate Professor  

After t r a i n i n g  i n  i n t e r n a l  medicine a t  t h e  

of Neurology t h e r e  i n  1952 and w a s  appointed Direc tor  of t h e  Divis ion 

of Neurology a t  the  Universi ty  Hospi ta ls  of Cleveland i n  1956. 

joined the  NASA staff i n  Ju ly  1959. 

He 

The author  of numerous medical a r t i c l e s ,  Dr. Randt has made 

fundamental cont r ibu t ions  i n  sensory neurophysiology and understanding 

of the effects of anes thes ia  on the bra in .  His current research has 

been concentrated i n  sensory depr iva t ion ,  p a r t i c u l a r l y  i n  the  a reas  
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of weightlessness, isolation, and confinement. He is a member of 

a number of s c i e n t i f i c  s o c i e t i e s .  

Dr. and Mrs. Randt, the former Mary Louise Mitchel l ,  and t h e i r  

t h ree  sons have made t h e i r  home a t  21300 Claythorne Road, Shaker 

Heights , Ohio. 

- END - 
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NATIONAL AERONAUTICS AND SPACE ADMtNISTRATION 

WASHINOTON 25, D. C. 

FOB RELEASE UPON DELIVERY 
(Eipected at 1O:OO a.m. 
Maroh 8 ,  1960) 

Statement by 

Dr. T. Keith Glennan, Administrator 

National Aeronautics and Space Administration 

before the 

House Committee on Science and Astronautics 

March 8, 1960 

Mr. Chairman and members of the Committee: 

I welcome this opportunity to discuss the President's pro- 

posed amendments to the National Aeronautics and Space Act of 

1958 which were submitted in a special message to the Congress 
on January 14, 1960. 

In proposing these amendments for Congressional enactment, 

the President is taking cognizance of NASA's coming of age after 

a very active transitional period during which our capabilities 

have been developed and expanded and our goals have come more 

sharply into focus. 

based upon operating experience under the present law. 

The amendments are a natural evolution 

Principally, the amendments would accomplish the following: 

1) Make clear NASA's unequivocal responsibility for plan- 

ning and carrying out the Nation's space exploration program; 

2) Eliminate presently unnecessary organizational elements; 

3) Provide adequate safeguards against unnecessary dupli- 
cation of effort by NASA and the Department of Defense, 
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p a r t i c u l a r l y  i n  t h e  c o s t l y  f i e l d  of launch veh ic l e  development; 

and 

4 )  Provide f o r  a clearer real izat ion,  both i n  t h i s  country 

and throughout the world, that the United States has a s i n g l e  

space exp lo ra t ion  program administered by NASA. 

opera t ions  i n  the space environment as may be necessary 

n a t i o n a l  defense devolve f r o m  the r e s p o n s i b i l i t i e s  of t h e  Defense 

Department f o r  the defense of the Nation and c l e a r l y  must be 

managed by the Department of Defense, 

Such m i l i t a r y  

f o r  our  

The Space Act, as you know, r equ i r e s  t h a t  t h e  President  

superv ise  a so-ca l led  "comprehensive" program. 

aspect  of Government does the Chief Executive have such an 

immediate degree of r e s p o n s i b i l i t y  for an opera t ing  program. 

In  no o ther  

To assist the Pres ident  i n  these d u t i e s ,  t h e  Act p re sen t ly  

provides h i m  w i t h  an advisory body, the National Aeronautics 

and Space Council, of which he i s  Chairman. The 1958 legis-  

l a t i o n  a l s o  set  up a Civ i l ian-Mil i ta ry  Liaison Committee t o  

provide a channel through which NASA and the Defense Department 

shall  "advise and consul t "  on a l l  matters wi th in  t h e i r  respec- 

t i v e  j u r i s d i c t i o n s  as they relate t o  aeronaut ics  and space. 

Under the  o r i g i n a l  Act, and under the Act as the  Presi- 

dent has recommended that i t  be changed, only two Government 

agencies have management r e s p o n s i b i l i t y  i n  the area of space 

a c t i v i t i e s  -- NASA and the Department of Defense. Numerous 

o t h e r  agencies con t r ibu te  v i t a l  elements t o  both NASA and 

Defense p r o j e c t s .  

which w e  deal are reduced t o  a cha r t ,  the  r e s u l t a n t  t ang le  of 

boxes and do t t ed  l i n e s  g ives  an impression of confusion and 

divided au tho r i ty ,  but such i s  not  the case ,  Only NASA and 

When a l l  the nondecision-making bodies w i t h  
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the Defense Department have c l ea r  management r e s p o n s i b i l i t i e s .  

I have emphasized t h i s  l as t  poin t  because there has been 

considerable  misunderstanding and c r i t i c i s m  of the  Government 

f o r  having "too many f i n g e r s  i n  the space p i e .  I t  

Let me here quote the P r e s i d e n t ' s  message of January 14: 

. . I n  a c t u a l  p rac t i ce ,  a s i n g l e  c i v i l - m i l i t a r y  ( space )  

program does not  e x i s t  and is ,  i n  fac t ,  una t ta inable ;  and the 

s t a t u t o r y  concept of such a program has caused confusion. 

mil i tary u t i l i z a t i o n  of space, and the research  and development 

d i r e c t e d  toward t h a t  end, are i n t e g r a l  parts of the t o t a l  de- 

fense  program of t h e  United S t a t e s .  

I t  

The 

*.. The Department of Defense has ample a u t h o r i t y  ou t s ide  11 

the ... Act ... t o  conduct research and development work on 

space- re la ted  weapons systems and t o  u t i l i z e  space f o r  defense 

purposes; and nothing i n  the Act should derogate from that  

a u t h o r i t y  . * .  I t  

Point ing out  tha t  we have come t o  the end of a formative 

per iod during which r e s p o n s i b i l i t y  f o r  a broad range of space 

a c t i v i t i e s  sh i f t ed ,  as authorized i n  the Act, from Defense t o  

NASA, the Pres ident  said: 

"From now on i t  should be made c l e a r  that  NASA, l i k e  t h e  

Department of Defense i n  the military f i e l d ,  i s  respons ib le  i n  

the f irst  instance f o r  t h e  formulation and execut ion of i t s  own 

program, sub jec t ,  of course, t o  the a u t h o r i t y  and d i r e c t i o n  of 

the Pres ident .  I' 

With repea l ,  t he re fo re ,  of the s p e c i f i c  s t a t u t o r y  
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enumeration of the P r e s i d e n t ' s  du t i e s ,  he consequently reques ts  

a b o l i t i o n  of the National Aeronautics and Space Council which had 

the so l e  duty of advis ing him on those d u t i e s .  He a l s o  c a l l s  f o r  

a b o l i t i o n  of t h e  C iv i l i an -Mi l i t a ry  Liaison Committee which has, 

i n  p rac t i ce ,  served as only  one of many channels of communication 

between NASA and the Pentagon. I n  o rde r  t o  coordinate  a c t i v i t i e s  

and prevent dup l i ca t ion  of e f f o r t  and expense, i t  i s  imperative 

that  NASA-Defense l i a i s o n  be conducted a t  many l e v e l s .  The a t -  

tempt t o  formalize t h i s  need and c e n t e r  t he  a c t i v i t y  i n  one com- 

mittee has proven t o  be an unnecessary, cumbersome,and unworkable 

mechanism . 
The Act would r e t a i n  the provis ion  that  i n  case of s e r ious  

disagreement between NASA and Defense over  r o l e s  and missions, 

use of launch veh ic l e s  or whatever, t he  NASA Administrator and 

the  Secre ta ry  of Defense would take them t o  the President  f o r  h i s  

f i n a l  dec i s ion .  

I n  the s i n g l e  most important area requi r ing  coord ina t ion  be- 

tween NASA and Defense, the Pres ident  reques ts  tha t  t h e  Act embody 

a procedure whereby he a s s igns  r e s p o n s i b i l i t y  f o r  development of 

new launch veh ic l e s  -- r ega rd le s s  of which agency has t h e  prime 

requirement f o r  t h e i r  use i n  space missions.  

I n  t h i s  connection, as you know, t h e  President  s e n t  a second 

message on January 14, advis ing the Congress of h i s  i n t e n t i o n  t o  

t r a n s f e r  the Development Operations Div is ion  of the A r m y  B a l l i s t i c  

Missile Agency t o  NASA along w i t h  Saturn,  the super  boos te r  under 

development by t h e  Division, it being c l e a r  t ha t  there i s  no 

immediate m i l i t a r y  mission f o r  such a launch veh ic l e .  We have 
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been encouraged by the prompt a c t i o n  of t h i s  Committee and the 

House of Representat ives  i n  endorsing t h i s  t r a n s f e r .  

By way of summary: If enacted, t he  proposed amendments would 

make abso lu te ly  c l e a r  N A S A ' s  r e s p o n s i b i l i t y  f o r  the Nat ion ' s  

space exp lo ra t ion  program and e l imina te  the present  s p e c i f i c  

s t a t u t o r y  d u t i e s  of the Chief Executive i n  t h i s  regard.  The NASA 

would be clear ly  answerable t o  t h e  Presic;ent and the Congress, 

j u s t  as the Defense Department has unquestioned r e s p o n s i b i l i t y  

f o r  defense- re la ted  space a c t i v i t i e s  and a l s o  i s  respons ib le  t o  

t h e  Presi'dent and t h e  Congress. 

NASA and Defense w i l l  continue,  as a t  present ,  t o  cooperate 

c l o s e l y  at  a l l  l e v e l s ,  Undoubtedly, each program w i l l  continue 

t o  produce hardwa??e, techniques,  and s c i e n t i f i c  data u s e f u l  t o  

the o the r .  

The Pres ident  s requested amendments a l s o  include such tech- 

n i c a l  changes as modif icat ion of c e r t a i n  provis ions of the Act 

concerning invent ion  proper ty  r i g h t s .  The modif icat ion of the 

pa ten t  c l auses  i n  the l e g i s l a t i o n  would g ive  NASA adequate d i s -  

c r e t i o n a r y  a u t h o r i t y  concerning an equ i t ab le  d i s p o s i t i o n  of 

property r i g h t s  r e l a t i n g  t o  invent ions  produced under NASA con- 

t r a c t s .  The Pres ident  has included seve ra l  o t h e r  proposals 

which w i l l  p lace  NASA on par i ty  w i t h  the  Defense Department i n  

dea l ing  w i t h  con t r ac to r s  and i n  o t h e r  business  a c t i v i t i e s .  

A s  you cons ider  t hese  amendments, I would l i k e  t o  review 

b r i e f l y  wi th  you the  course of events  s ince  the evening of 

October 4, 1957, when the news of Sputnik I b u r s t  upon the 

world. More than two years have passed s ince  that evening but  

w e  are s t i l l  conscious of  the turmoil  t h a t  followed i n  i t s  wake. 
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Sputnik a r r i v e d  i n  t h e  middle of  an annual domestic c r i s i s :  

t he  Edorld S e r i e s ,  And while some of our  c i t i z e n s  remained 

momentarily more i n t e r e s t e d  i n  the t r a j e c t o r y  o r  a baseball 

than i n  t h e  s a t e l l i t e ' s  o r b i t a l  f l i g h t ,  t h e  Soviet  accomplish- 

ment h i t  most thinking Americans l i k e  a dash of cold water. 

The Nation began a re-examination of U.S. science,  defense, 

education, and fo re ign  pol icy  tha t  i s  s t i l l  going strong. OI:t 

of t h i s  ferment of' Congressional hear ings and na t iona l  debate 

came the f i r m  reso lve  of both the Executive and Leg i s l a t ive  

Branches t h a t  a c i v i l  agency should be es tab l i shed  t o  conduct 

the  Nat ion ' s  space exp lo ra t ion  program. 

The Pres ident  appointed Dr. James R .  K i l l i a n  as his S p e c i a l  

Ass is tan t  f o r  Science and Technology and as Chairman of his 

Science Advisory Committee. 

the  f i r s t  genera l  o u t l i n e s  of a na t iona l  space program 2nd 

l i s t e d  t h e  following f o u r  f a c t o r s  involved the re in :  

T h i s  d i s t inguished  group prepared 

"The f i rs t  of these f a c t o r s  i s  t h e  compelling urze of clan 

t o  explore  and t o  discover,  t h e  t h r u s t  of c u r i o s i t y  t h a t  1 2 a d s  

men t o  try t o  go where no one has gone before . .  . 
"Second, there i s  t h e  defense ob jec t ive  f o r  t he  d.eveloprnent 

of space technology. We wish t o  be su re  that  space i s  not x e d  

t o  endanger ou r  s e c u r i t y .  If space i s  used f o r  m i l i t a r y  pur- 

poses, we must be prepared t o  use space t o  defend our se lves .  

"Thi rd ,  there i s  the  f a c t o r  of na t iona l  p r e s t i g e .  To be 

s t rong  and bold i n  space technology w i l l  enhance the  presti[;e 

of t h e  United States among t h e  peoples of t h e  world and create 

..... -, . . . . . . . . . . . .  . . . . . . . . . . . . .  ............... - . . .  , .  . .  



added confidence i n  our  s c i e n t i f i c ,  technological ,  i n d u s t r i a l ,  

and m i l i t a r y  s t r eng th .  

"Fourth, space technology a f fo rds  new oppor tun i t i e s  for 

s c i e n t i f i c  observat ion and experiment which w i l l  add t o  our  

knowledge and understanding of t h e  earth, the s o l a r  system, and 
11 the universe  ... 

I n  e a r l y  Apr i l  1958, the Pres ident  s e n t  a s p e c i a l  message 

t o  t h e  Congress c a l l i n g  f o r  a c i v i l i a n  space agency. After 

hear ings  and debate ,  t h e  National Aeronautics and Space Act of 

1958 was enacted i n  J u l y  and NASA became o f f i c i a l l y  ope ra t ive  

on October 1. 

The e x i s t i n g  Act states that "it i s  the  pol icy  of t h e  

United States t h a t  a c t i v i t i e s  i n  space should be devoted t o  

peaceful  purposes f o r  the b e n e f i t  of a l l  manlcincq.'' 

upon NASA, i n  Sec t ion  203, t o  "plan, d i r e c t ,  and conduct aero- 

n a u t i c a l  and space a c t i v i t i e s , "  these being def ined i n  Sec t ion  

lo3 as: 1) "research  i n t o ,  and the s o l u t i o n  o f ,  problems of 

f l i g h t  w i th in  and ou t s ide  the ear th 's  atmosphere;" 2 ) " t h e  

development, cons t ruc t ion ,  t e s t i n g  and ope ra t ion  f o r  research  

purposes of ae ronau t i ca l  and space vehic les ;"  and 3 )  "such 

o t h e r  a c t i v i t i e s  as may be requi red  f o r  t h e  exp lo ra t ion  of 

It c a l l s  

1 1  space. 

O f  t h e  three ob jec t ives ,  only the t h i r d  i s  unique t o  NASA, 

f o r  t h e  National Advisory Committee f o r  Aeronautics and the  

Armed Serv ices  were engaged i n  the f i rs t  two a c t i v i t i e s  before  

the c r e a t i o n  of NASA. 
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The exploration of space, then, is NASA's specific mission, 

and it is a mission for which it is solely and exclusively 

responsible under the law. This is a responsibility just as 

unique to NASA as the military defense of the Nation is to the 

Armed Services. It is a mission of vital importance to the 

security interests of the United States. 

To provide the newborn agency with the capability to fulfill 

its mission, the Act gave the President authority to transfer t J  

NASA from Defense, projects and organizations which he deemed to 

be important to the fulfillment of that mission. 

You are all familiar with NASA's absorption of NACA and 

with the transfers of other important activities immediately 

following establishment of NASA. With the acquisition of the 

Development Operations Division of the Army Ballistic Missile 

Agency, NASA will have developed an all-around space capability. 

The consolidation of the U.S. space exploration program 

under NASA has greatly clarified the civilian and defense roles 

in space. Projects and personnel have been dropping into place 

like the pieces in a puzzle. 

The law as originally enacted permitted and encouraged these 

actions which have had the support of the Congress. The admini- 

strative machinery to accomplish this purpose has served well 

the intention of its authors, Looking ahead to the heavy and 

continuing responsibilities which face the Nation in this highly 

competitive field, the President is proposing a straightforward 

legislative change that gives to NASA the task of meeting these 

._........I_. . .  " .  . .  . . .. -. . - r .  . . . . .. . .... . ...- 
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responsibilities. 

I respectifully urge the prompt enactment of these amend- 

ment s. 

With me today are several colleagues who will attempt, as 

will I, to answer any questions you may have. 

# # # #  

NO. 60-138 



STATEMENT OF GEORGE M ,  LOW 

CHIEF, MANNED SPACE n I G H T  PROGRAMS, NASA 

before 

HOUSE COMMITTEE ON SCIENCE AND ASTRONAUTICS 

M r .  Chairman, Members of  the Committee: 

The sub jec t  of my d i scuss ion  today is Pro jec t  Mercury. 

A s  you may r e c a l l  from my presen ta t ion  t o  t h i s  Committee 

las t  year ,  Pro jec t  Mercury r ep resen t s  t h i s  n a t i o n ' s  e f f o r t  t o  

launch and recover a manned satel l i te .  The program's primary 

ob jec t ive  i s  t o  s tudy man's c a p a b i l i t i e s  in a space environ- 

ment. 

The p r o j e c t  was Conceived, and is  being c a r r i e d  out ,  i n  

a manner t h a t  w i l l  attempt t o  achieve manned orbital f l i g h t  

at an e a r l y  date. 

L e t  m e  now b r i e f l y  review some of the b a s i c  p r i n c i p l e s  

involved i n  t h i s  p r o j e c t .  My first  s l ide is an e x t e r n a l  view 

of the s a t e l l i t e ,  o r  capsule,  i n  which the  m a n  rides. When 

i t  i s  launched from earth,  it si ts  on t o p  o f  an Atlas vehic le  

wi th  the small end poin ted  up. Affixed t o  t he  blunt end of  
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t h e  capsule  i s  a re t rograde  and separa t ion  rocket  package. This 

package contains  small s o l i d  propel lan t  rocke ts ,  used f irst  t o  

separa te  the capsule from the  launching vehic le ,  and l a t e r  on t o  

i n i t i a t e  t h e  descent of t he  capsule  from i t s  s a t e l l i t e  o r b i t .  

An emergency escape rocket  mounted on t o p  of a tower- l ike s t r u c -  

t u r e  serves  t h e  f 'unction @sepa ra t ing  and carrying the  capsule 

from the  booster ,  should it malfunction during the launching. 

BALLISTIC CAPSULE 

The next s l i d e  shows a cut-away view of the s a t e l l i t e  

capsule ,  revea l ing  some of  i t s  engineer ing d e t a i l s .  The shape 

of the capsule  proper w a s  d i c t a t e d  by heat ing and s t a b i l i t y  

cons idera t ions  during i t s  reen t ry  i n t o  the e a r t h ' s  atmosphere. 

When the  capsule  r e t u r n s  t o  t h e  atmosphere, the  l a r g e  blunt  

end w i l l  be fac ing  forward; the heat  of  r een t ry  w i l l  be d i s s i -  

pa ted  by a p l a s t i c  heat  s h i e l d .  

Within t h e  pressure- t igh t  capsule ,  t he  Astronaut is supported 

i n  a form-f i t t ing  couch. During a normal reent ry ,  he is  pressed  

back i n t o  h i s  couch wi th  e ight  t imes the  fo rce  of g rav i ty .  Centr i -  

fuge tests have demonstrated t h a t  i n  such a couch, man can 

I 6 ,  
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withstand h igher  g-forces than he w i l l  encounter i n  f l i g h t ,  

r+ 

An environmental c o n t r o l  system w i l l  maintain the cab in ' s  

atmosphere wi th in  prescr ibed  l i m i t s ;  and a communication 

system w i l l  telemeter important data t o  ground s t a t i o n s  i n  

add i t ion  to permi t t ing  voice communications between t h e  p i l o t  

and t h e  ground. 
.i 

The c a p s u l e * s  a t t i t u d e  w i l l  be sensed w i t h  the aid of i n f r a -  

r ed  hori85n scanners > and it w i l l  be a tabPl ized  wi th  small 

r e a c t i o n  j e t s  which can t u r n  the capsule  about its p i t c h ,  yaw, 

and roll axes. These je t s  can be con t ro l l ed  e i t h e r  automatical ly ,  

or w i t h  a manual a t t i t u d e  controller. For manual con t ro l ,  t h e  

p i l o t  w i l l  get an i n d i c a t i o n  o f  the capsu le ' s  o r i e n t a t i o n  from ' 

f l i g h t  instruments  o r  through a. per iscope.  

Descent from o r b i t  i s  i n i t i a t e d  by f i r i n g  the r e t r o r o c k e t s ,  

which s low the capsule  by only 350 miles an hour. T h i s  i s  j u s t  

enough so  t h a t  the earth 's  g r a v i t y  w i l l  slowly p u l l  the capsule  

toward the  atmosphere. 

After t h e  capsule  e n t e r s  the  atmosphere, i t  w i l l  be slowed 

down by the drag of the a i r  through which it f l i e s ,  from nea r ly  
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o r b i t a l  speed of 17,500 miles p e r  hour t o  a speed of only 200 

miles p e r  hour. Then, a t  an a l t i t u d e  of 10,000 feet ,  a l a r g e  

parachute is deployed t o  lower t h e  capsule  i n t o  t h e  Atlantic 

Ocean. This ,parachute ,  and a second reserve parachute ,  is  

housed at  the small end of the capsule .  

P i c t o r i a l l y ,  t h i s  ske tch  i n d i c a t e s  that the capsule  i s  a 

r e l a t i v e l y  simple vehicle;  but  such i s  no t  t h e  case .  It has 

been a major engineer ing task t o  design a s a t e l l i t e  t h a t  can 

withstand the heat  and forces  of launch and r een t ry ,  and y e t  

i s  l i g h t  enough%o be boosted i n t o  o r b i t .  

subsystems, s u f f i c i e n t l y  small t o  f i t  w i th in  the s ix- foot  diameter 

The design of r e l i a b l e  

capsule ,  has s t r e t c h  the e x i s t i n g  s t a t e -o f - the -a r t .  The com- 

p l e x i t y  of the device i s  perhaps best i l l u s t r a t e d  by the f a c t  

t ha t  seven miles of e l e c t r i c a l  wi r ing  are interwoven i n t o  t h e  

capsule ,  i n  order t o  control the many valves ,  rocke t s ,  explosive 

b o l t s ,  and e l e c t r o n i c  systems. 

There has been a g r e a t  deal of d i scuss ion  concerning the 

role t o  be played by t h e  p i l o t  i n  a space mission,  We are 

i i r m l y  convinced tha t  t h i s  ro l e  should be a very a c t i v e  on, and 

that t he  r e l i a b i l i t y  of a91 systems w i l l  be g r e a t l y  enhanced 

through the c a p a b i l i t i e s  of the Astronaut. 
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The extent of p i l o t  p a r t i c i p a t i o n  i n  t h e  Mercury opera t ion  

i s  i l l u s t r a t e d  with t h e  a i d  of a p i c t u r e  of t h e  p i l o t ' s  i n s t r u -  

ment panel ,  shown on the next s l i de ,  

The sequence con t ro l s ,  on the panel  to the l e f t  of cen te r ,  

al low the p a l o t  t o  back up e s s e n t i a l l y  every func t ion  t h a t  i s  

normally peqformed automat ica l ly  i n  the f l i g h t  sequence. For 

example, i f . t h e  r e t r o r o e k e t s  do not f i r e  a t  t h e  proper  time, 

the Astronaut can f i r e  them by pushing t h e  proper  but ton .  

On the  extreme l e f t  panel  a r e  the  switches used t o  lock  

out the automatic a t t i t u d e  c o n t r o l  system, and t o  a c t i v a t e  the  

manual c o n t r o l  system. Then, by us ing  the  manual c o n t r o l  s t i c k ,  

t oge the r  w i t h  the  f l i g h t  instruments ,  the  p i l o t  can maintain 

the capsule i n  t h e  proper  o r i e n t a t i o n .  

Another handle on the  lef-hand panel  allows the Astronaut 

t o  decompress the capsule ,  i n  case t h e r e  i s  a f i r e  o r  a bui ld-  

up of t o x i c  gases ,  Venting t h e  capsule  t o  the  ou t s ide  vacuum 
'. 

w i l l  ex t ingu i sh  a f i r e  o r  remove noxious gases ,  A second 

handle i s  provided f o r  r e -p res su r i za t ion .  

The panel  on t h e  Fight  conta ins  instruments  and switches 

f o r  the c o n t r o l  of the  l i f e - suppor t ,  e l e c t r i c a l  and eommunica- 

t i o n s  systems; and warning l i g h t s  that i n d i c a t e  the 

malfunctioning of any of these systems. 
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The entire array of instruments illustrates that the 
Astronaut's participation in the Mercury mission will be very 

extensive. 

RESEARCH AND DEVELOPMENT PROGRAM 

' 
A project as complex as Mercury could not be carried out 

without an extensive research and development program. 

end of my presentation, I will show a fllm describing the tests 

conducted during the past year. 

I would like to discuss the plans for future flight tests. 

At the 

But before I show the f i l m ,  

REDSTONE BALLISTIC FLIGHTS 

During 1960, flfght tests will be zanducted with the 

production Mercury capsules, manufactured by McDonnell Aircraft 

Corporation. 

will be made, using the Redstone vehicle. 

A very important series of ballistic flights 

The flight path, o r  trajectory, for these Redstone 

The Redstone flights is illustrated on the next s l i d e .  

will carry the capsule to an altitude of 125 miles, and to 
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a d i s t a n c e  of  200 a i l e s  from Cape Canaveral. The f l i g h t  

w i l l  last only 16-1/2 minutes. 

capsule will be acce lera ted  t o  a speed of 4,000 miles an 
hour and will withstand g-forces as high as 6-1/2 during 

e x i t ,  and 11 during r e e n t r y .  A weightless t i m e  of 5-1/2 

minutes w i l l  be sus t a ined .  

During tha t  time, t h e  

Thus, the Redstone f l i g h t s  will permit a thorough 

q u a l i f i c a t i o n  of t h e  Mercury capsule  and i t s  systems under 

the loads of launching and reent ry ;  t h e  a l t i t u d e  w i l l  

be s u f f i c i e n t l y  h igh  t o  sub jec t  all systems t o  a space 

environment during a per iod of weight less  f l i g h t .  

I n i t a l l y ,  the  Redstone boosted capsules  w i l l  conta in  

only instruments .  Ea ter  on, a capsule  containing a 

chimpanzee w i l l  be flown along the same t r a j e c t o r y .  

And, when w e  are convinced 
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a l l  systems j r e  s u f f i c i e n t l y  r e l i a b l e ,  manned ballist.1-c f l i g h t s  

w i l l  be made. I n  these  f l i g h t s ,  man w i l l  be subjec ted  to more 

than f i v e  t imes the per iod  of weight lessness  than had here to-  

f o r e  been p o s s i b l e .  The experience gained by the Astronaut i n  

the opera t ion  of t h e  capsule I n  these  r e l a t i v e l y  s h o r t  f l i -gh t s ,  

we be l teve ,  ~ ' 1 1  be exceedingly valuable  a s  p a r t  of t he  train- 

ing program for t h e  l a t e r  manned o r b i t a l  f l i g h t s .  

ATLAS BALLISTIC FLIGHTS 

Capsule q u a l i f i c a t i o n  a t  speeds h igher  t h a n  [=lose poss ib l e  

wi th  t h e  Redstone w i l l  be c a r r i e d  o u t  w i t h  t h e  At las .  A s  i l l u s -  

t ra ted  on t h e  next s l i d e ,  t he  Atlas  will launch t h e  Mercury cap- 

sule along a s e r i e s  of b a l l i s t i c  t r a j e c t o r i e s  before  it i s  

employed i n  t h e  o r b i t a l  mission. A l l  of t h e  Atlas b a l l i s t i c  

f l i g h t s  will be unmanned, 

The f i r s t  type  of t r a j e c t o r y ,  shown by t h e  yellow l i n e ,  w i l l  

g ive  t h e  worst poss ib l e  r een t ry  condi t ions  t ha t  could be a t t a i n e d  

i n  an aborted o r b i t a l  mission. I n  t h i s  f l i g h t ,  the  capsule  wlll 

plunge s t e e p l y  back i n t o  t h e  atmosphere a f t e r  reaching an a l t i -  

tude of 140 mi les .  A peak dece le ra t ion  of 19-g w i l l  be encoun- 

t e r e d  during reentlay. 
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The trajectory of the next Atlas ballistic flight, indi- 

cated by the red line, will be shaped t o  duplicate exactly 

the velocity, altitude and angle of orbital reentry without 

actually going into a satellite orbit. 

of thls flight will be t o  qualify the capsule and its heat 

protection under actual reentry cond.itlons; and to determine 

the stability characteristics of the capsu.le and the funct-Ion- 

ing of the reaction control system. 

The pr-imzry objectives 

The third type  of ballistic flight is illustrated by the 

blue line. In this flight, the capsule  will actually be 

inserted into orbit but  will immediately be turned around and 

a reentry will be executed. During this flight an altitude 

o f  120 miles will be reached and a range of 4GOO miles w i l l  be 

attained. In addition to providing complete qualification of 

the capsule and a l l  of its systems, this flight will give the 

necessary operational experience needed before orbital flights 

can be attempted, This will include experience in ground 

handling, launch and orbftal insertion, the retrograde maneuver, 

tracking and computing, and search and recovery operations. 

ORBITAL FLIGHTS 

After completion of the ballistic flight test program, the 

capsule and its launch vehicle w i l l  be ready f o r  the first 

orbital flight 
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My next s l i d e  shows some o f  t he  condi t ions to be expected 

i n  o r b i t a l  f l i g h t .  The a l t i t u d e  of t h e  o r b i t  w i l l  be 120 miles  

and t h e  v e l o c i t y  17,500 miles  pe r  hour. Each o r b i t  w i l l  l a s t  

about 90 minutes. It i s  planned to keep t h e  capsule a l o f t  f o r  

t h r e e  o r b i t s ,  o r  4-1/2 hours .  

The f i r s t  time t h e  Mercury capsule f s  s e n t  i n t o  orbit, it 

w i l l  conta in  only instruments so t h a t  t h e  func t ioning  o f  all t he  

I equipment can be checked. La ter  ong a capsule containfng an 

animal w i l l  be flown to check the  l i f e - suppor t  system, t h e  

b i o l o g i c a l  ins t rumenta t ion  on board,  and to determine t h e  physio- 

* l o g i c a l  e f f e c t s  o f  long-term exposure to weight less  f l i g h t .  

Only a f t e r  success fu l  instrumented and animal f l f g h t s  have 

been completed w i l l  t he  f i r s t  manned f l i g h t  take p l ace .  

Some of  t h e  ope ra t iona l  procedures t o  be followed i n  the  

o r b i t a l  f l i g h t s  a r e  shown on che next s l i d e .  The capsule  w i l l  

be launched f rom Cape Canaveral i n  a d i r e c t i o n  toward Bermuda, 

The shaded a reas  on the  map i l l u s t r a t e  t h e  planned recovery a r e a s .  

Ships and a i r c r a f t  will be deployed i n  a l l  o f  t hese  s r e a s  i n  

o rde r  to e f f e c t  t h e  recovery a t  t h e  e a r l i e s t  poss ib l e  t ime. 

The sh ips  deployed alcng t h e  i n i t i a l  f l i g h t  path,  between 

F l o r i d a . a n d  the Canary I s l ands ,  w i l l  be used t o , r e t r i e v e  the  

.. . . .. . - . - 
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capsule  i n  case of an aborted f l i g h t .  If t h e r e  a r e  ind ica-  

t i o n s  on the  ground ( o r  i n  t h e  capsule)  during t h e  e a r l y  

s t a g e s  of f l i g h t ,  t ha t  for some reason it would be impossible 

i:, complete one o r b i t ,  then immediate a c t i o n  t o  terminate  t h e  

f l l g h t  w i l l  be taken.  The capsule  would then  be brought 

dorm wi th in  one of f i v e  d i s c r e e t  landing a reas  i n  t h e  At l an t i c  

Oc: e an , 

Emergency landing a reas  a l s o  a r e  provided a f t e r  completion 

of t he  f i rs t  and second o r b i t s .  

While i n  o r b i t ,  t h e  c a p s u l e ' s  f l i g h t  w i l l  be monitored 

by a world-wide network of t r ack ing  and communications s t a t i o n s .  

A d e s c r i p t i o n  of the l o c a t i o n  and func t ion  of these  s t a t i o n s  

w i l l  be given i n  a subsequent p re sen ta t ion .  

A t  t h e  completion of the t h i r d  o r b i t ,  t h e  c a p s u l e t s  r e t r o -  

grade rocke ts  w i l l  be f i r e d  near  t h e  C a l i f o r n i a  c o a s t .  The 

capsule  w i l l  then  slowly descend toward the  atmosphere, re-  

e n t e r  t he  atmosphere, and land i n  t h e  A t l a n t i c  Ocean. 

The e n t i r e  f l i g h t  w i l l  have l a s t e d  only 4-1/2 hours.  A 

modern j e t  t r a n s p o r t  a i rp l ane  tha t  l e f t  Los Angeles a t  t he  time 

t h e  manned s a t e l l i t e  was launched, would j u s t  be a r r i v i n g  i n  

New York. Yet t h e  Astronaut w i l l  have circumnavigated the 

globe t h r e e  times -- a t o t a l  d i s t ance  of 75,000 mi les .  
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FLIGHT SCHEDULE 

The Mercury f l i g h t  schedule 1s shown on t h e  next  s l i d e .  

This  schedule l i s t s  f l i g h t s  of the  L i t t l e  Joe vehicle ,  which 

i s  used i n  the Mercury development program, and of t h e  Redstone 

and Atlas  veh ic l e s .  The f i r s t  L i t t l e  Joe boos te r  was launched 

i n  October 1959 and t h r e e  a d d i t i o n a l  vehic les  were launched i n  

November and December 1959 and January 1960, r e spec t ive ly .  

It i s  planned t o  launch an a d d i t i o n a l  L i t t l e  Joe  using a 

McDonnell production capsule  during the  f irst  half  o f  t h i s  yea r .  

Redstone f l i g h t s  w i l l  s t a r t  i n  t h e  middle of calendar  yea r  1960 

and w i l l  cont inue f o r  perhaps one y e a r ,  

I n  September 1959, a Mercury developmental capsule  was 

launched with a n  At las  boos te r  i n  the  f i r s t  major f l i g h t  i n  

t h e  Mercury program. Atlas b a l l i s t i c  f l i g h t s  w i t h  McDonnell 

capsules  w i l l  commence during the  second half of calendar  year  

1960. 

instrumented capsules  and capsules  containing animals w i l l  be 

flown i n t o  a s a t e l l i t e  o r b i t ;  and f i n a l l y ,  t h e  f i r s t  manned 

o r b i t a l  f l i g h t  w i l l  t ake  p lace .  

After a s e r i e s  of b a l l i s t i c  f l i g h t s  have been completed, 
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PROGRESS TO DATE 

I w i l l  now show a motion p i c t u r e  t o  present  some of t h e  

accomplishments o f  the p a s t  yea r .  

T h i s  f i l m  i s  i n  t h r e e  par ts .  F i r s t ,  a b r i e f  review of 

t he  research  and development program tha t  i s  such an important 

p a r t  of Pro jec t  Mercury, w i l l  be given. Next, some of t h e  

Mercury As t ronau t ' s  a c t i v i t i e s  w i l l  be shown. And f i n a l l y ,  

t h e  f i l m  w i l l  descr ibe  the  progress  made i n  the manufacture 

of t h e  Mercury capsule .  May I now have t h e  f i l m ,  p l ease .  

- FILM - 

PROGRAM COSTS 

We have attempted t o  i l l u s t r a t e  some of t h e  many d i f f i c u l t  

tasks t h a t  confront  u s  i n  a p r o j e c t  of t h i s  magnitude. The 

funds requi red  t o  c a r r y  out t h i s  program are l i s t e d  on t h e  l a s t  

s l i d e ,  

The major expenditures a r e  incur red  i n  the  procurement of 

boos te rs  and capsules ,  and i n  the  t r ack ing  network and recovery 

opera t ions .  For F i s c a l  Year 1961, w e  are requestfng $107,750,000. 

- END - 

Gm:l%s 1-29- o 
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House Committee on Science and Astronautics 

March 10, 1960 

M r .  Chairman and members of the  Committee: 

It is  a pleasure f o r  m e  t o  have t h i s  opportunity t o  discuse 

with you today the  operation of t he  National Aeronautics and Space 

Council. The functioning of t h i s  Council has been the  bas i s  f o r  much 

conjecture and I want you t o  know t h a t  I f u l l y  apprec ia te  your d e s i r e  

f o r  information which can be used as a bas i s  for appropriate changes i n  

the  Aeronautics and Space A c t  of 1958. 

As you have been advised I have very recent ly  been re l ieved  

as Acting Secretary of t he  Council and t h i s  pos i t i on  is now held by 

M r .  David 2. Beckler i n  the  Office of the  Special  Ass is tan t  t o  the  

President f o r  Science and Technology. However, I served as Acting 

Secre ta ry  of the  Council from January 1959 t o  February 1960 and p r i o r  

t o  t h a t  t i m e  w a s  intimately f a m i l i a r  with i t s  operation. My statement, 

therefor,  is  made from t h i s  vantage point. 

A s  Acting Secretary of the Council, I was responsible t o  i t s  

members t o  perform whatever functions they required i n  prosecution of 

t he  Council 's business. There were, of course, c e r t a i n  s p e c i f i c  

. . . . . . _. . . . - . .- . . . . . . . . . - . . . . . .- , .- . -. . . . _ .  . .... . ._ - 
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responsibilities assigned to me. 

I was responsible for arranging meetings, formulating agendas 

in consultation with the members of the Council, preparing and distributing 

appropriate material, and recording actions taken at Council meetings. 

The staff of the Council, those engaged exclusively in work for 

the Council, was comprised of myself and my secretary. There were, %an the 

offices of each of the Council's memberso staff people responsive to my 

needs, and I had free access to call on them for whatever assistance I 

required. 

Including the first and organizational meeting of the Council 

on September 24, 1958, it has met a total of eight times. All of these 

meetings were chaired by the President as required by the Act. 

addition to these regular meetings, there have been eight so-called 

"informal" meetings attended by Council members or their representatives. 

The purpose of these "informal" meetings has been to sharpen the issues 

that were, at a later date, to be presented to the President. 

In 

It is important to note here that the Council's function is to 

advise the President in the performance of his duties as prescribed in 

Section 201 (e) of The Act, 

to perform certain planning and management functions, the Council remains 

in an advisory capacity and has no management functions in its o m  +fght. 

Although these duties call upon the President 

The membership of the Council is an illustrious one drawn from 

government and private life and it provided broadly-based policy advice 

on such matters as transfers of projects and facilities to the National 

Aeronautics and Space Administration, international co-operation 
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including U. S, participation in United Nations' space activities, a 

national space vehicle program, assignment of national priorities, long 

range plans for the Nation's space program, relationship of U. S. and 

Soviet space programs, and the organization and operation of the Natione$ 

tracking and other ground support facilities. 

The Council has performed a useful function during the early 

transitional period during which the Nation's space program was being 

organized. Now that the program has reached a state of maturity, the 

need for detailed management by the President and the need for his 

advisory Council is less obvious. 

Now, Mr. Chairman, I will be glad to try to answer whatever 

questions the Comittee has. 

# # # #  

NO, 60-141 
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NATIONAL 

WASHINGTON 25, D. C. 

HOLD FOR REIXASE 
UNTIL LAUNCHED 

No. 1 
March 8, 1960 

T h i s  United States launching w i l l  attempt to place  a 

90-pound ' 'planet' '  i n  o r b i t  around the Sun between Ear th  and 

i t s  inboard p lane tary  neighbor, Venus. 

I f  the Thor-Able boos te r  performs a s  programmed, the  

sphe r i ca l  26-inch payload w i l l  have a 295-day "year" i n  i t s  

journey around t h e  Sun. 

The beachbal l -s ized aluminum package c a r r i e s  f i v e  
I 

c, prime s c i e n t i f i c  experiments,  among them a 150-watt output  
1,- /A ,A: 

(- L ;> 
'?,/! >. ' i. 

'j ' 

? vJ 

* b  ( 2 ,  

t r a n s m i t t e r  designed t o  permit communications between E a r t h  

and payload a t  d i s t ances  o f  up to 50 mil l ion  miles. 

t r a n s m i t t e r  i s  be l ieved  to be t h e  most powerful ever  flown i n  

The 

t '  

'lt, 

deep space -- r o u g h l y 3  t imes more powerful than any U. S. +?JA '1% 

' '/ experimental  space t r a n s m i t t e r  to d a t e ,  
f 

The same spacec ra f t  had been scheduled f o r  a mid-December $ ,  '4 
v launching but  was ' 'scrubbed" 36 hours before launch time due t o  

e l ec t ron ic  component f a i l u r e s ,  The t roub le  was t r aced  t o  con- 

v e r t e r s ,  u n i t s  which amplify o r  modi fy  a given vol tage  to make 

i t  acceptable  f o r  a payload c i r c u i t .  Since then the payload 

.... . . .  . . . .  ........ ... . . .  . .". " ._ . . .  ...._I . "  - - 
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has undergone a thorough re-evaluation and has passed a 

variety of additional vibration and space environment tests, 

as well as extensive checkout procedures. 

The launch is the third in a series of "paddlewheel" 

payload flights. They include Expllorer VI, launched August 

7, 1959, into a highly elliptical Earth orbit, and an Atlas- 
Able space probe which failed 45 seconds after launch on 

November 26, 1959, when its nose fairing broke away 

prematurely. 

NASA contracted f o r  the series in November, 1958, 

with the Air Force Ballistic Missile Division (ARDC). In 

turn, AFBMD subcontracted with Space Technology Laboratories, 

Inc., of Los Angeles, with STL providing overall system in- 

tegration and payload packaging. In all, some 50 subcon- 

tractors, including universities and companies, have had a 

part in the series. 

The Thor-Able booster in this launch is 90 feet tall, 

the same three-stage rocket combination that powered Explorer 

VI into a 26,400 by 157-mile Earth orbit. This time the 

booster will have t o  propel the payload 3,000 miles an hour 

faster than Explorer VI -- or about 25,000 miles an hour at 
third stage burnout -- if the probe is to get into its 
planned orbit 

The extra velocity will be obtained by regulating the 

rocket engines to burn a few seconds longer than in the 

Explorer VI launch and by reducing the payload weight. 

. .- . - .- . - .  . . . .. . .- . - . . . . . ..__I_ - . .".. . . . . . .. .. , .. . . . 
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Explorer  V I  weighed 142 pounds; t h e  probe, 90 pounds. 

T h i s  probe c a r r i e s  no "kick" rocke t  or hydrazine 

engine,  3s d i d  Explorer V I  and t h e  Atlas-Able package, 

r e spec t ive ly .  The reason i s  t h e  p robe ' s  mission d o e s n ' t  

r e q u i r e  any v e l o c i t y  step-ups or slow-downs; i f  i t  has  t h e  

i n i t i a l  v e l o c i t y  i t  needs, t he  probe w i l l  do i t s  job. The 

probe experiments a r e  much t h e  same a s  those on t h e  e a r l i e r  

two paddlewheel payloads only t h e r e  a r e  fewer of them because 

o f  t h e  weight l i m i t a t i o n .  

The probe i s  designed to descr ibe  a 506-rnillion-mile 

pa th  around t h e  Sun. Its t r a j e c t o r y  should ca r ry  i t  t o  t h e  

E a r t h ' s  o r b i t  a t  aphelion ( g r e a t e s t  d i s t ance  from the Sun).  

A t  pe r ihe l ion  ( c l o s e s t  d i s t ance  to t he  Sun),  i t  should b r i e f l y  

in 'cersect Venus o r b i t  e 

Would i t  impact Venus or Earth? Not f o r  more than a 

mi l l i on  yea r s  i n  t h e  case of  Venus, the  astronomers say, And 

i n  t he  case  o f  Earth,  n o t  f o r  roughly 100,000 years .  I f  i t  

ever  d id  g e t  c lose  t o  Earth,  t h e  probe bJould be burned up on 

re -en t ry  j u s t  a s  a r e  Earth s a t e l l i t e s  which fall back i n t o  t h e  

Earth's atmosphere. 

The reason behind t h e  longer  odds o n  a Venus impact i s  

t h a t  t h e  p robe ' s  plane would d i f f e r  s l i g h t l y  from t h a t  of  Venus. 

Also t h e  probe '?  o r b i t a l  speed around t h e  Sun would be d i f f e r e n t  

from t h a t  of  both Venus and Earth:  71,500 m i l e s  an hour f o r  the 

probe; 78,000 miles  an hour for Venus and 66,000 mi les  an hour 

from Earth.  

. ._ . ... __" . . ~ . I .. - . . , .. . - . .. . . . ,.. . . . ..l_l__ . . . . .. -. .' ..-- _.. . . . . .- 
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But t h e  s imples t  rea,son b a r r i n g  a Venus o r  Earth i m -  

pac t  i s  t h e  fac t  t h a t  when t h e  probe i n t e r s e c t s  t h e  p l a n e t s '  

o r b i t a l  paths ,  Venus and Ear th  w i l l  be elsewhere i n  t h e i r  

endless  races a.round the Sun. And v i c e  ve r sa ,  

T h i s  p robe ' s  mission d i f fe rs  from past success fu l  

Sun-orbi t ing probes -- both the  Sovie t  Union's Lunik I 

(Ja.nuary 2,  1959) and the Unfted S t a t e s '  Pioneer I V  (March 

3, 1959) -- i n  t h a t  t h i s  pa.ckage i s  t o  be put  i n s i d e  t h e  

Ea . r th ' s  o r b i t .  Lunik I a.nd Pioneer I V  a.re i n  o r b i t s  between 

the Ear th  and i t s  outboard neighbor, Ma.rs. 

To get  i n  such an o r b i t ,  t h i s  probe w i l l  be launched 

i n  t h e  morning. A s  the rocke t  nears  Ear th  escape v e l o c i t y  

(25,200 m i l e s  an hour o r ,  p rec i se ly ,  seven m i l e s  pe r  second), 

it w i l l  fo l low t h e  curve a.nd d i r e c t i o n a l  sp in  o f  t h e  Earth.  

When i t  escapes,  t h e  probe immediately w i l l  be swept i n t o  a 

Sun o r b i t  by t h e  Sun ' s  g r a v i t a t i o n a l  fo rce  and run counter- 

clockwise around t h e  Sun l i k e  t h e  rest  o f  t h e  p l ane t s .  

Imagine viewing t h e  launch from a s t a t i o n a r y  p l a t -  

form high above Ear th  and Venus. The sun would have j u s t  

come up on Cape Canaveral. The probe would p u l l  away from 

the  Cape, t u r n  and follow the  E a r t h ' s  curve toward the Sun 

as i t  gained ve loc i ty .  On escaping the E a r t h ' s  p u l l ,  the 

probe would be pu l l ed  ob l ique ly  away from t h e  Ear th  by t h e  

Sun and i n t o  i t s  own o r b i t .  

, .. - . . . . . . . I.._I . ., __ 3--. . . . . .- . , . - .. I......_.... . ...~ 
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Another example would be t o  look down on two track 

men running i n  the same ou t s ide  lane  o f  a c i r c u l a r  banked 

t r a c k ,  Then one of the runners c u t s  t o  an inne r  l ane  -- i n  

e f f e c t ,  what t he  probe does. 

The probe should f i n d  i t s e l f  i n  a 506-million mile  

t r ack ,  tak ing  295 days. The Ear th  t r a c e s  out  a 5 8 4 - m i ~ i o n  

mile  path i n  365 days while Venus covers a 422-million mile 

c i r c u i t  i n  a 225-day year. 

The probe ' s  p rec i se  o r b i t  w i l l  be determined by i t s  

burnout launch ve loc i ty .  It must be going near ly  25,200 

mi les  an hour t o  g e t  away from Earth.  To g e t  i n t o  t h e  pro- 

grammed o r b i t ,  it must be going s l i g h t l y  f a s t e r .  Veloci ty  

i n  excess of  t ha t  programmed would make i t s  o r b i t  more 

e l i p t i c a l ,  l e s s  would make t h e  o r b i t  more c i r c u l a r .  S l i g h t l y  

l e s s  than escape ve loc i ty  would produce an Earth s a t e l l i t e  i n  

an Explorer V I  - type o r b i t .  

The farthest  the probe could ever  be from Earth -- on 

t h e  planned t r a j e c t o r y  -- would be some 186 mi l l i on  mi les ,  

The c l o s e s t  could be severa l  hundred thousand miles,  w i t h i n  

t h e  next decade. 

The powerful 150-watt UHF t r a n s m i t t e r  aboard may per- 

m i t  Earth-probe contac t  f o r  t h e  first few months o f  t h e  f l i g h t ,  

t o  d i s t ances  of  up t o  50 m i l l i o n  miles ,  i t s  STL des igners  be- 

l i e v e .  

To g e t  some idea of t h e  g r e a t  d i s t ances  involved, a 

r ad io  s i g n a l  t ransmi t ted  over the 50-mill ion mile rou te  would 
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take approximately four  and a half  minutes  t o  m a k e  the t r i p .  

That ' s  because r ad io  s i g n a l s  t r a v e l  a t  the speed o f  l i g h t  -- 
186,000 mi les  per  second, At t h a t  d i s tance ,  t he  probe it- 

s e l f  would have t r a v e l e d  about 5,300 miles during t h e  r a d i o  

s i g n a l  t ransi t  time. S imi la r ly ,  the  Earth would have covered 

about 4,900 miles. 

I n  o rde r  t o  g e t  as p r e c i s e  information as poss ib l e  on 

t h e  o r b i t ,  the  probe ' s  s igna ls  w i l l  have t o  be p l o t t e d  most 

exac t ly  on t h e  e a r l y  phase of t h e  f l i g h t .  These e a r l y  s igna ls  

w i l l  come from a payload transponder which rece ives  a s i g n a l  

from Ear th  t r ack ing  s t a t i o n s  and bounces i t  r i g h t  back by r e -  

broadcast ing it. 

Also i n  t h e  e a r l y  p a r t  of the f l i g h t ,  a 5-watt t r a n s -  

m i t t e r  w i l l  be used t o  read out  experiment data, Af te r  t he  

probe g e t s  more than seve ra l  mi l l i on  miles from Earth,  t he  

5-watt t r a n s m i t t e r  w i l l  be used to read  out  experiment da t a ,  

After  t he  probe g e t s  more than seve ra l  m i l l i o n  mi les  from 

Earth,  t h e  5-watt u n i t  w i l l  become a "booster" ampl i f i e r  f o r  

t h e  l5O-watt t r a n s m i t t e r  which from tha t  poin t  on w i l l  be t h e  

s o l e  r ad io  con tac t ,  

There are seve ra l  reasons f o r  the powerful t ransmit ter  

which has an o u t p u t g o  t i m e s  g r e a t e r  than any t r a n s m i t t e r  the 

United S t a t e s  has  f lown i n  space experiments. One reason i s  

to demonstrate the  f e a s i b i l i t y  o f  l o n g  range space commun- 

i c a t i o n s .  Another involves  a new method o f  measuring 

astronomical d i s tances .  



- 7 -  

To da te ,  t h e  d i s t ances  w i t h i n  t h e  universe  have been 

computed through b a s i c  laws of physics governing bodies  i n  

motion and p l o t t i n g  p o s i t i o n s  aga ins t  seemingly stable,  d i s -  

t a n t  stars. To astronomers, t he  bas i c  u n i t  of measurement 

i s  the  AU o r  Astronomical U n i t  -- t he  mean d i s t ance  between 

Earth and Sun o r  approximately 93 m i l l i o n  miles .  

Most s c i e n t i s t s  agree tha t  t h i s  measurement i s  

accura te  t o  only p lus  o r  minus 50,000 m i l e s ,  While t h i s  

t o l e rance  may seem small when deal ing w i t h  m i l l i o n s  and 

b i l l i o n s  of miles, i t  i s  important t o  f u t u r e  space missions 

t o  have more p rec i se  values .  

c a t i o n  w i t h  t h i s  payload w i l l  su re ly  add t o  our  spat ia l  

measurement knowledge, The s c i e n t i s t s  should be ab le  t o  

t r i a n g u l a t e  between Earth and seve ra l  s i g n a l  p l o t s  from the 

probe t o  g ive  us  new values ,  

Successful  long range comuni-  

The t r a n s m i t t e r ,  assoc ia ted  e l e c t r o n i c s ,  b a t t e r i e s  and 

s o l a r  c e l l  power supply make up more than  half  t he  p robe ' s  

t o t a l  weight, 50 of i t s  o v e r a l l  90 pounds, 

The power requirements o f  the l5O-watt transmitter 

w i l l  make i t  poss ib l e  t o  communicate a t  g r e a t  d i s t ances  with 

the payload only f i v e  minutes out  of  f i v e  hours,  During t h e  

in te rvening  period, s o l a r  c e l l s  w i l l  recharge the  payload 's  n icke l -  

cadmium b a t t e r i e s .  Present ly  the d i s t ance  record f o r  deep spae 

communication i s  held by Pioneer I V .  Tracking stations stayed 

i n  contac t  with t h a t  probe ou t  t o  407,000 miles before  its 

b a t t e r i e s  went dead more than 80 hours af ter  launch, Pioneer 

I V  d i d  not  contain s o l a r  c e l l s .  
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The p robe ' s  paddlewheels -- four  j u t t i n g  from the 

s p h e r e ' s  equator  as i n  the ea r l i e r  f l i g h t s  -- w i l l  be some- 

what smaller ,  about 18 by 14  inches,  and ca r ry  fewer energy- 

convert ing s i l i c o n  s o l a r  c e l l s  -- 4,800 c e l l s  as opposed t o  

Explorer VIIS 8,000 c e l l s .  

and weight l i m i t a t i o n s .  Another f a c t o r  i s  that the s o l a r  

c e l l s  should get 30 'GO 40 pe r  cent  more in t ense  s o l a r  energy 

because t h e  probe w i l l  be f l y i n g  c l o s e r  t o  the  sun. 

t o  t i p ,  t h e  "paddlespan" i s  about four  and a half  feet .  

This i s  pa r t ly  because of  design 

From t i p  

Dur ing  launch, the paddles r ide  folded down about the 

base o f  sphe r i ca l  payload under an  e ight - foot  p l a s t i c  nose 

f a i r i n g  covering payload and t h i r d  s tage .  

second s t age  burns out ,  t h e  f a i r i n g  w i l l  be j e t t i s o n e d  when 

explosive f a s t e n e r s  are t r igge red .  The f a i r i n g  i s  t h e  same 

as t h e  one flown success fu l ly  i n  t h e  Explorer V I  launch. 

Seconds before  the 

Seconds a f te r  the  f a i r i n g  blows away, a l i n e  holding 

down t h e  paddles i s  re leased .  

then force  t h e  paddles upward u n t i l  they lock i n  place,  each 

s l i g h t l y  canted t o  rece ive  a maximum of  sun l igh t .  

Springs i n  t h e  paddle arms w i l l  

Guidance a l s o  i s  important t o  t h e  success o f  any 

space mission. I n  the ear ly  par t  of t h e  f l i g h t ,  guidance u n i t s  

i n  t h e  f i r s t  and second s t a g e s  of  the Thor-Able w i l l  s t e e r  t h e  

vehic le .  

co r rec t ions .  But a d d i t i o n a l  commands can be radioed t o  the 

second s t age  guidance package t o  take  ca re  o f  more d i f f i c u l t  

t u r n s  and course co r rec t ions .  

Programmed a u t o p i l o t s  w i l l  t ake  care o f  rou t ine  f l i g h t  
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Course changes are accomplished by gimballing t h e  

t h r u s t  chambers which changes the d i r e c t i o n  of  the t h r u s t .  

The t h i r d  stage conta ins  no a c t i v e  guidance but  main- 

t a i n s  t he  course given it  by t h e  second s tage .  It does so by 

having been "spun up" by s ix  small  sp in  rocke t s  about the base 

o f  the second s tage .  These s p i n  rocke ts  f i r e  l a t e r a l l y  and 

make the upper s t a g e s  s p i n  a t  the  ra te  o f  120 r evo lu t ions  per 

minute. The e f f e c t  i s  t h e  same as t h e  r i f l i n g  grooves i n  a 

gun bar re l l .  

Payload and t h i r d  stage a r e  separated by a t i m e r  which 

a c t u a t e s  a spr ing ,  fo rc ing  the two apart. 

Prec ise  t r ack ing  information on the f l i g h t  of  t h e  f i r s t  

two s t a g e s  as w e l l  as the payload w i l l  be furnished by l i g h t -  

weight transponders.  

The change i n  the frequency o r  tone of  t h e  transponder 

s ignal  can be c a l i b r a t e d  with high accuracy. T h i s  t e l l s  how 

fast t h e  s t age  o r  payload i s  going. That information i s  run 

through a computer on the ground which produces, i n  a matter 

of seconds, the proper guidance commands. 

The payload i s  ins t rumented  t o  get some b a s i c  measure- 

ments:  r a d i a t i o n  readings,  magnetic f i e l d s  i n  space, t h e  ac t ion  

o f  gaseous "clouds" of plasma f l o a t i n g  through space, micro- 

me teo r i t e  a c t i v i t y  and s o l a r  f la re  e f f e c t s  ... 
The temperature con t ro l  system i s  based on the  hea t  

absorbing and r e f l e c t i n g  q u a l i t i e s  of  l i g h t  and dark sur faces .  

T h i s  accounts f o r  t h e  s p e c i a l  p a i n t  p a t t e r n  on t h e  s k i n  of 

t h e  payload. The i n t e r n a l  payload temperature should s t a y  

- . . . . . . . . . . . . . .  . . . . . . ._ I . .  .I . . - ._ . - . .. . . .- 
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between 30 degrees F. and 80 degrees F, 

t u r e  w i l l  vary seve ra l  hundred degrees above and below 0 degrees 

The ex te rna l  tempera- 

Unlike the e a r l i e r  paddlewheel payloads, t h i s  package 

does not c a r r y  a TV-like scanning device.  The reasons a re ,  

a.gain, weight l i m i t a t i o n  p lus  the f a c t  t h a t  the probe w i l l  

never be c l o s e  enough t o  any major body i n  space t o  photograph it .  

Within t he  sphere, t h e  experiments and e l e c t r o n i c s  a r e  

bo l t ed  to a re- inforced  p l a s t i c  f l o o r i n g  across  the waist. The 

experiments include:  

High-Energy Radiation Counter 

T h i s  i s  a five-pound r a d i a t i o n  device,  developed by the 

Universi ty  o f  Chicago, which i s  t o  measure high-energy o r  "hard" 

r a d i a t i o n ,  p a r t i c u l a r l y  those hur led  i n t o  space by the Sun. 

Since no probe has flown so c lose  t o  the Sun, t h e  s c i e n t i s t s  

d o n ' t  know p r e c i s e l y  what to expect -- which i s  t h e  primary 

motivat ion behind a l l  s c i e n t i f i c  space experiments, 

The package c o n s i s t s  of s ix  argon g a s - f i l l e d  cy l inde r s  

ranged around a seventh cy l inder .  The t o t a l  bundle, inc luding  

a t h i n  lead sh ie ld ing ,  measures about two inches square. I n -  

bound p a r t i c l e s  w i l l  i on ize  the  gas i n  the t i n y  cy l inde r s  to 

c r e a t e  an e l e c t r i c a l  b l i p  a s  they pene t r a t e  one o r  more 

cy l inde r s  -- depending on t h e i r  potency. A similar instrument 

i n  Explorer V I  t e n t a t i v e l y  loca ted  a band o f  h i t h e r t o  undetected 

high-energy r a d i a t i o n  nea r  the i n n e r  edge of  the e a r t h ' s  Great 

R a d i a t i o n  B e l t .  

. - .. . . . - . . . I . .- .- , . - . .--.I_ .. .. . . . . .. . .. ._ ..._ . .. 
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Tota l  Ra.diation Flux 

An i o n i z a t i o n  chamber and a Geiger-Mueller tube w i l l  

be used t o  measure t h e  t o t a l  r a d i a t i o n  f l u x  encountered. 

are p a . r t i c u l a r l y  s e n s i t i v e  to medium energy r a d i a t i o n .  These 

instruments  were suppl ied by the Universi ty  of  Minnesota, 

The gas-f i l led ion  chamber i s  t o  provide p a r t i c l e  

They 

energy information and t h e  Geiger Mueller tube i s  t o  count the 

number o f  medium energy e l e c t r o n s  and protons passing through. 

Together t he  instruments  weigh about two pounds and r i d e  i n  a 

four-inch square box. 

Micrometeorite Counter 

The micrometeorite device,  developed by t h e  A i r  Force 

Cambridge Research Center, i s  t o  measure the  number and 

momentum (mass t i m e s  ve loc i ty )  of meteoric  dus t  p a r t i c l e s  

s t r i k i n g  t h e  probe. The e n t i r e  u n i t  weighs less than a 

pound, It c o n s i s t s  of a diaphragm about twice the s i z e  o f  a 

playing card,  mounted on t h e  payload s k i n  and a microphone 

i n s i d e  t h e  package. The noise  o f  the impact i s  t r a n s l a t e d  

i n t o  an e l e c t r i c a l  impulse which i s  re layed  t o  e a r t h .  

Magnetometer 

A one-pound search c o i l  magnetometer, developed by STL, 

i s  t h e  lone magnetometer i n  t h e  payload. It also was developed 

by STL. It i s  designed to determine the  s t r e n g t h  and d i r e c t i o n  

o f  magnetic f i e l d s  i n  space. Magnetic f i e l d  information t i e s  

i n  c l o s e l y  with r a d i a t i o n  s t u d i e s .  
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Aspect I n d i c a t o r  

An eight-ounce pho toe lec t r i c  c e l l  c a l l e d  an a.spect 

i n d i c a t o r ,  developed by STL, i s  t o  t r i g g e r  a. s p e c i f i c  

e l e c t r i c a l  impulse when i t  "looks" d i r e c t l y  a t  the sun. 

These " f ixes"  on t h e  sun should make more meaningful i n -  

formation from the magnetometers and r a d i a t i o n  counters.  

Other Instruments 

I n  add i t ion  t o  the prime s c i e n t i f i c  experiments l i s t e d ,  

the payload conta ins  a number o f  amplifiers, " log ic"  u n i t s  

which transform various instrument sensing ac t ions  i n t o  t r a n s -  

mi t t ab le  signals and a command compartment capable of  

i n i t i a t i n g  some 10 payload funct ions.  Five t i n y  thermis tors  

w i l l  record temperatures,  two ou t s ide  on the paddles and t h r e e  

w i t h i n  t h e  payload. 

The o v e r a l l  payload weight breaks down into two major 

headings: s t r u c t u r e  she l l  and experiments -- 40 pounds; t r a n s -  

m i t t e r ,  e l e c t r o n i c s  and power supply -- 50 pounds. 

Commands w i l l  be t r a n s m i t t e d  t o  the  payload i n  a com- 

p l ex  m u l t i - d i g i t  code. A command rad io  r ece ive r  -- on a t  a l l  

t imes -- w i l l  r ou te  t h e  inbound s igna l  t o  a command box which 

w i l l  unscramble the s i g n a l  and c lose  c i r c u i t s  t o  execute the 

desired command. 

The probe c a r r i e s  one f ive-wat t  u l t r a -h igh  frequency 

(UHF) transmitter which, on command, becomes an ampl i f i e r  f o r  

the 150-watt t r a n s m i t t e r .  Both are hooked t o  a l l  instrumen- 

t a t i o n  but  only one h a n s m i t s  a t  a time. The t r a n s m i t t e r s  

. . -. . -- .. ._ . . . . . I . I ._ . - .. . . ..- .. .. -. . . , ._ _l__.l . . .. .-.. . . 
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will send on 378 MC. 

'CJhen a t r a n s m i t t e r  i s  not  opera t ing ,  a l l  o f  t h e  ex- 

periments aboard w i l l  continue t o  func t ion  and t h e i r  f ind ings  

w i l l  be s t o r e d  i n  small e l e c t r o n i c  accumulators o r  memory 

u n i t s .  

a speedometer i n  that they record a given experiment 's  t o t a l  

ac t ion ,  When payload r ad io  t r a n s m i t t e r  i s  turned on, t h e  

t o t a l s  are t ransmi t ted  f i rs t ,  then t h e  t r a n s m i t t e r s  s t a r t  

sending  experiment func t ions  as they occur.  

These work much l i k e  t h e  t o t a l  mileage r e g i s t e r  of 

Tracking 

A number o f  United S t a t e s  t racking  outpos ts  around 

t h e  world w i l l  t ake  p a r t  i n  t r ack ing  t h i s  s a t e l l i t e  bu t  

p r i n c i p a l  command and data recept ion  po in t s  are:  

J o d r e l l  Bank, a 250-foot parabol ic  t r ack ing  dish p lus  

h e l i c a l  antennae a t  Manchester, England, operated by t h e  

Universi ty  o f  Manchester. T h i s  s t a t i o n  has both payload 

command and te lemetry recept ion  c a p a b i l i t y ,  

Mil ls tone H i l l ,  N, H., an 85-foot parabol ic  dish,  

b u i l t  and operated by the  Lincoln Laborator ies  o f  the Massachusetts 

I n s t i t u t e  of Technology, T h i s  s t a t i o n  w i l l  be used for t e le -  

metry recept ion  and i n i t i a l  launch r ada r  "skin- t racking,  11  

South Point,  H a w a i i ,  a 60-foot parabol ic  d i s h  and 

h e l i c a l  antenna, operated by STL. 

f o r  commands and te lemetry recept ion ,  

This  s t a t i o n  w i l l  be used 



Singapore,  Malaya, small antenna arrays, operated by 

STL. It w i l l  be used f o r  te lemetry recept ion.  

A t l a n t i c  Missile Range, Cape Canaveral, Fla .  a 

v a r i e t y  o f  antennae which w i l l  be used t o  send s t e e r i n g  

commands t o  the second s t age  during launch. 

operated by STL, a l s o  w i l l  be used f o r  early data recept ion .  

T h i s  s t a t i o n ,  

A l l  of these s t a t i o n s  w i l l  be l i nked  on a teletype 

c i r c u i t ,  the  con t ro l  po in t  of which i s  STL's Space Navigation 

Center i n  Los Angeles. 

.. . _ _  . . . I - ". ... -. . . -- .- .* ... .. , . _.I * . ... .. ~. . .. . ., _II_ ~ I__. . , . 
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Consis t ing o f  three stages, the Thor-Able IV rocke t  

s tands  90 f e e t  high and weighs more than lO5,OOO pounds. 

E a r l i e r  vers ions  of  the veh ic l e  were used i n  three 

space probes i n  1958. 
seconds because of  malfunction i n  the Thor f irst  s t age  

(August 17, 1958). The second, labeled Pioneer I, rose  t o  

70,700 miles and re turned  valuable  data (October 11, 1958). 
The t h i r d ,  Pioneer 11, f e l l  back a f te r  reaching 970 m i 3 . e s  

a l t i t u d e  when the t h i r d  s t age  fa i led  t o  i g n i t e  (November 8, 1958). 

The f irst  of them blew up a f t e r  77 

r 

The f irst  two s t a g e s  of  Thor-Able a l s o  have been used 

i n  a number o f  5500-mile nose cone re -en t ry  t e s t  f l i g h t s .  

Here i s  a breakdown of  the stages and t h e i r  funct ions:  

F i r s t  Stage: 

Improved Thor, in te rmedia te  range b a l l i s t i c  missile, 

minus I R B M  guidance and modified t o  r ece ive  addi t iona(1 stages. 

Weight -- Over 100,000 l b s .  

Thrust  -- Approximately 165,000 lbs .  

. .- . .. - .. . .. . - . I . . . . . .. ...-. . . ___ - . - .  . .. .. .l_."_." _I-..._ " ...... .. .., 
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The liquid-f’ueled Thor propels  t h e  veh ic l e  f o r  more than 

160 seconds a f t e r  launch. During t h i s  per iod of  time, the 

rocket  i s  con t ro l l ed  by r o l l  and p i t c h  programmers. Upon 

separa t ion ,  the Thor r e -en te r s  the atmosphere and d i s i n t e g r a t e s ,  

Second Stage: 

Powered by a l iqu id- fue led  engine,  the second stage was 

adapted and modified from ear l ier  Vanguard and Thor-Able rocke t  

veh ic l e s .  S i x  small sp in  rocke ts  are r inged around the o u t e r  

s k i n  of t h e  s tage .  The second s t age  f i res  immediately a f te r  

first stage separa t ion .  

Weight -- Over 4,000 lbs .  

Thrust  -- Approximately 7,500 l b s ,  

Stage two propels  the veh ic l e  f o r  about 100 seconds, 

A t  second-stage burnout,  a p l a s t i c  nose f a i r i n g  covering t h e  

t h i r d  s t age  s a t e l l i t e  i s  j e t t i s o n e d  and f a l l s  away. Also a t  

second s t age  burnout,  t h e  s p i n  rocke ts  i g n i t e  causing t h e  

second and t h i r d  stages and the payload t o  r o t a t e  a t  the ra te  

of  120 revolu t ions  per minute. The s p i n  s t a b i l i z e s  the 

t r a j e c t o r y  o f  the  t h i r d  stage and payload. About a second and 

a, half  a f t e r  t h e  sp in  rockets  f i r e ,  second-stage sepa ra t ion  

occurs.  The second s t age  then f a l l s  and burns up on en te r ing  

t h e  e a r t h ’ s  atmosphere, 
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Third Stage: 

A solid-propellant rocket, the third stage was adapted 

from the Vanguard and Able I rocket vehicles, It propels the 

payload t o  earth escape velocity, about 25,000 miles and hour 

before separating. 

Weight -- Over 500 lbs. 

Thrust -- Approximately 3,000 lbs. 

The third stage, which burns for about 40 seconds will 
coast into a sun orbit behind the payload. Separation occurs 

about 20 minutes after third-stage burnout when a set of 

springs forces the third stage and payload apart,, Burned out, 

the empty third-stage casing weighs about 50 pounds. 
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This probe is being conducted by NASA, with technical 

assistance by AFBMD. Under contract to AFBMD, STL provided 

overall system integration and payload packaging. 

50 scientific and industrial organizations and universities 

participated in the development of this program, 

More than 

Principal participants are: 

Atlantic Research Corporation, Alexandria, Va.; 

Engineered Magnetics, Hawthorne, Calif.; 

Gilfillan Bros., Los Angeles, Calif,; 

Hallamore Electronics Co., Anaheim, Calif.; 

Hoffman Electronics Inc., Evanston, Ill.; 

Motorola, Inc., Phoenix, Ariz,; 

Radiation, Inc., Melbourne, Fla,; 

Rantec, Inc., Calabasa, Calif.; 

Air Forae Cambridge Research Center; 

Space Electronics Corp,, Glendale, Calif,; 

The University of Chicago, at Chicago, and the 

University of Minnesota at Minneapolis, 

. , ,.. . . .._._._...I . . . . . . . . . , ... . . . , -. . .. .-. . . _ _  .. . ~ 
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Here is a, breakdown of major contractor responsibility: 

First Stage (Air Force Thor IRBM) 

1. Propulsion systems -- Rocketdyne, Division of 
North American Aviation. 

2, Airframe, control, electrical, and instrumentation 
systems -- Douglas Aircraft Company, 

3. Assembly, integration, checkout, and launch -- 
Douglas Aircraft ., 

Second Stage 

1, 

2, 

Propulsion system and tanks -- Aerojet-General 
Corporation, a division of General Tire and Rubber Co. 

Control, electrical, instrumentation, engine shutoff, 
and spin rocket systems -- STL. 

3 ,  Assembly, integration, and checkout -- STL. 

T h i r d  Stage 

1, Rocket motor -- Allegany Ballistics Laboratory of 
Hercules Powder Coo 

2, Structure a.nd electrical -- STL, 
3.  Assembly, integration, and checkout -- STL, 

Payload -- STL, 
Launch Operations 

1. Pad, test, checkout -- Douglas Aircraft 
2. Launch crew -- Aerojet-General 

Douglas Aircraft 
Rocketdyne 
STL 

, . . .. . . .. . . .. ._ .-._. -. . - .. . .. . ._ ,. . . . - ._ , . .. . . , - _. - .. . . . . . 
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PROJECT O F F I C I A L S  

Principal NASA officials involved in this program are 

Dr, Abe Silverstein, director of Space Flight Development, and 

Dr. John Lindsay, head of the solar physics program of the 

Space Sciences Division, 

Key AFBMD-STL personnel in the program are Major 

General 0. J, Ritland, commander of the Air Force Ballistic 

Missile Division; Dr, Ruben P, Mettler, STL executive vice 

president and senior project advisor; Colonel Richard De 

Curtin, AFBMD deputy commander for Mflitary Space Systems; 

Dr. George E, Mueller, STL vice president, associate director 

of the Research and Development Division, and senior project 

advisor; Lt, Colonel Donald Re Latham, APBMD dlirectop of Space 

Probe Projects; Dr. Adolph K, Thiel, STL dirPector of ad- 

vanced Experimental Space Missions and project director; and 

Major John E. Richards, AFBMD chief of  the Astro-Vehicles 

Division within the Space Probes Directorate, 

. .  . ~ .. . .  ...... I ~, , ..... 
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LANDIS S. GEPHART NAMED 
DIRECTOR, OFFICE OF RELIABILITY AND SYSTEMS ANALYSIS 

Landis S. Gephart has been appointed Direc tor  of t h e  newly 

c rea t ed  R e l i a b i l i t y  and Systems Analysis Off ice ,  Richard E. 

Horner, N A S A ' s  Associate Administrator, announced today. Un t i l  

h i s  appointment, Dr. Gephart was Chief of t h e  Exploratory Research 

and R e l i a b i l i t y  Branch, Technical Operations Division, Advanced 

Research P r o j e c t s  Agency. 

D r .  Gephart w i l l  be respons ib le  f o r  d i r e c t i n g  a NASA-wide 

program of p red ic t ion ,  evaluat ion,  and improvement of t h e  

ope ra t iona l  r e l i a b i l i t y  of a l l  major NASA space systems i n -  

c luding  launching vehic les ,  s a t e l l i t e s ,  and space probes.  I n  

add i t ion ,  h i s  o f f i c e  w i l l  manage NASA r e l i a b i l i t y  s tudy con- 

t r a c t s  w i t h  indus t ry .  The d i r e c t o r  of t h e  o f f i c e  w i l l  r e p o r t  

t o  t h e  Associate Administrator.  

Born i n  Dayton, Ohio, i n  1917, D r .  Gephart earned a B.S. 

degree from t h e  Univers i ty  of Dayton i n  1940; an M.S. degree 

from M i a m i  Univers i ty  i n  1948; an M . A .  degree from t h e  Universi ty  

of Dayton i n  1949; and a Ph.D. i n  mathematics from t h e  Univers i ty  

of F l o r i d a  i n  1955. 
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Dr. Gephart's previous pos ts  include: Mathematician with 

t h e  U.S. Air Force Cambridge Field Station and at Wright Air 

Development Center; Chief of the Design of Experiment Office 

and Statistics Branch in the U.S. Amyls Office of Ordnance 

Research; Scientific Advisor t o  the Chief of the European 

Research Office of the Army's Research and Development Liaison 

Group in Europe. 

KASAIs new reliability director has been a Visiting 

Professor of 14athemtics and Statistics at Duke University, 

an Assistant Professor of Mathematics at the University of 

Dayton, and a lecturer in Mathematics at George Washington 

University. He is currently a member of the Institute of 

Mathematical Statistics, the American Statistical Association, 

and Sigma Xi. 

Dr. and Mrs. Gephart, the former Elvera Vocke, and their 

five daughters have been making their home at 736 Bowen Street, 

Dayton, Ohio. 

- END - 
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* * *  

Mr. Chairman and members of the Committee: 

It is my privilege to present the National Aeronautics and 

Space Administration's $915,000,000 budget appropriations re- 

quest for Fiscal Year 1961. This sum will support an aggressive, 

broadly based space exploration program essential to our 

national security. 

NASA takes seriously its responsibility f o r  a program of 

this magnitude in the complex and costly business of space re- 

search and development. If the Congress approves the funds re- 

quested, the United States will be able to move solidly toward 

its long-range goal of manned flight to the moon and planets. 

In the shorter range, we confidently expect to reassert the 
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l eadersh ip  of t h i s  Nation i n  t h e  many branches of technolocg i n -  

volved i n  making poss ib l e  the  prosec1.xtion of a program of scrun- 

t i f i c  research t h a t  must c e r t a i n l y  lead ta  app l i ca t ions  

t h a t  w i l l  b ene f i t  mankind the  world over .  

The $915,000,000 request  i s  broken down as follows: 

, , . $621,453,000 f o r  Research and Development. 

...$ 122,787,000 f o r  Construction and Zquipment. 

, . .$170,760,000 f o r  Salaries and Zxpenses. 
5 

Q 

\ J  I t h i n k  i t  would a l s o  be u se fu l  t o  break t h e  request  down by 
3 

program as fol lows:  
'4 

. , , $129,379,000 f o r  t h e  Office of Advanced Research Programs k 
which i s  charged wi th  advanced research i n  aeronaut ics  and a s t r o -  

n a u t i c s ,  

. ,$370,l32,000 f o r  t h e  Off ice  of Space F l igh t  Programs 

which d i r e c t s  mission planning, payload design, and i n - f l i g h t  re- 

search and opera t ion .  

. . . $  402,023,500 f o r  t he  Office of  Launch Vehicle Programs 

which w i l l  develop and launch rocket  v e h i c l e s ,  

. , . $12, L!65,500 f o r  Program Direct ion,  which inc ludes  head- 

q u a r t e r s  opera t ion .  

Before we g e t  i n t o  a detai led explanat ion of o u r  programs 

and funding requests ,  I would l i k e  t o  set  f o r t h  my eva lua t ion  of 

t h e  position and r e s p o n s i b i l i t y  of t h i s  Nation in t h e  f i e l d  of 

space explorat ion,  the  broad o u t l i n e s  of our long-range plan,  

and the underlying philosophy which inf luences  NASA i n  the con- 

duct of i t s  many a c t i v i t i e s .  
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I b e l i e v e  that  t h e  space e x p l o r a t i o n  program i r i t h  manned ex-  

ploratLon of the moon and t h e  p l ane t s ,  i s  t h e  greatest chal lenge 

e v e r  t o  f a c e  mankind. 

Space has been thc  one environment so far i naccess ib l e  t o  

man. With h i s  successfu l  conquest of t h e  atmosphere, man’s d r i v e  

t o  f l y  h i g h e r  and. l as te r  has l e d  him t o  t h e  edge of space.  . : i th  

increased understanding ol“, and con t ro l  over, t h e  mechanisms and 

ma te r i a l s  ol’ propulsion, i t  was only a Ra t t e r  of t i n e  be’ore h e  

would begin t o  explore  the s o l a r  system. 

It nopi seem as thou;h a l l  elements necessary t o  sli.r):mrt of 

such an e f f o r t  are a v a i l a b l e  t o  us ,  provided t h e  people of t h i s  

country vent t h e  j o b  done. And I be l ieve  thcy do. 

The Space Age i s  upon us and t h e  U . S .  cannot af2ord t o  lag  

i n  space research and exp lo ra t ion  even though t h e  c o s t  w i l l  be 

h i g h  

If we accept  t h i s  s i t u a t i o n ,  we must then cons ider  t h e  desir-  

able rate and scale  of ou r  space e f f o r t ,  Here, unfor tuna te ly ,  the  

choice i s  not  completely i n  o u r  hands, The Soviet  Union i s  making 

i m p r e s s i v e  progress  i n  t h i s  f i e l d ,  

A s  you well know, the  USSR i s  using i t s  space a c t i v i t i e s  for 

propaganda purposes t o  persuade tne  peoples of t h e  so-ca l led  

“uncommittedfr nat ions,  whose i n d u s t r i a l  development has been lonz 

delayed, t h a t  t he  Comrnunist way of l i f e  i s  supe r io r  i n  a l l  re- 

spec t s .  Only as a secondary cons idera t ion  does the search f o r  

new knowledge that  will one day be use fu l  t o  mankind, seem t o  

motivate t h e  people i n  con t ro l  of t h e  Soviet  e f f o r t ,  
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:$;e cannot ignore  t h e  impact made ihc w r l d  over  b y  Sovie t  

successes  i n  th - i s  i'ielc?. 5'heirs haYvrc been spec tac l l la r  and appar- 

e n t l y  success fu l  experiments made possJ ble  l a r g e l y  because they  

possess  rocke ts  Oi' higher t h r u s t  than those p re szn t ly  a v a i l a b l e  

i n  o u . ~  program. 

I am convinced t h a z  tnis itation nilst r,;eel, t n e  cha l lenge  of 

Corr,mi;nlsm i n  whatever  con te s t  we i'ind 03irselves engaged. Space 

exp lo ra t ion  is only  one of the areas of' competit ion.  Bot i t  i s  

L n o  one w i t h  un ive r sa l  publ ic  appeal. 

appear t o  t h e  senera1  publLc, t o  have a s ~ b s t a n t i a l  edee. 

T t  3 s  t;he one i n  which they - -  
I. - 

I admit t h e i r  superiorit:; on lv  .In Ihe area of pr.opulsion. -I.-- 

And I do not  t h i n k  t h e y  will tna'ntain t h a t  skiperiorltg f o r  long 

i f  we cant inue  t o  bu i ld  up o u r  c a p a b i l i t y  t o  mder t ake  exper'iments 

t h a t  w:-ll lead t o  benePicia1 results and be convincing i n  the 

I n t e r n a t i o n a l  a rena  as well. 

T t  i s  important,  t he re fo re ,  t:izt we la:: o u t  o u r  own program 

-- regardless of the d i r e c t i o n  t h e  USSR appears t o  be tak inq  at 

any Given moment -- i'imd i t  adeqsiately, and press forward with 

visor and dcterminat lon.  

I n  tiiy opinion, we are not  qoing t o  aciileve t h i s  s u p e r ' o r i t y  

t y  e::cess.ive expendit3Ares, by concent ra t  tng  s o l e l y  upon"spectac- 

i l lam," or by respondLn$ co che anp;liisiied c r i e s  01' those  who seem 

i n t c n i  on makinz i:s be l j eve ,  aria are enco7:ragSing t he  rest; 01' t h e  

ii;orld t o  be l ieve ,  that :':e are so  Yar :)el:ind t : iat  we may never  

i'orce atlead. 

ated oy an a d m i b t e d l y  able  ei"i'or; i.nvolvlng t h e  use of h i q h  

In the i ' i r sc  place,  except i n  tile impression c re -  



t h m s t ,  rocket-propel led launch v e h i c l e  systems, I d o n ' t  a d m i t  t o  

o u r  being behind, Fur tne r ,  3u r  plans and e f f o r t s  t o  overcome 01~1' 

d i s a b i l i t y  i n  the  h igh  t h r u s t  r o c k e t  f i e l d  are moving solidly 

ahead. T h i s  e f f o r t  needs support  -- and the  balance of the pro- 

gram needs adequate support  if we are  going t o  b e  able t o  u t i l i z e  

t h o  I-LiTher t h r u s l  e i i 'cct lvcly v;hcn i t  bccomcs ava i l ab lc  t o  u s .  

Nr. Chairman, t h i s  i s  not a time Cora c rash  programs tha t  l a s h  

out  i n  many d i r e c t i o n s  regardless of  c o s t .  T h i s  is  a tough 

problem requ i r ing  s e n s i b l e  planning, adequate support ,  and cont ln-  

uous e f f o r t s  t o  move toward s o l i d  soals. That  i s  exac t ly  what 1' 

propose t o  set  f o r t h  i n  broad o u t l i n e  f o r  you now -- o u r  f irst  a t -  

tempt a t  a p lan  looking 10 years i n t o  the f u t u r e ,  

As you well know, research and development a c t i v i t i e s  do not 

lend themselves t o  over ly  d e f i n i t i v e  planning so f a r  ahead. They 

are fluid by t h e i r  very  nature and sub jec t  t o  continuing rev iew.  

And, of course, what we accomplish next year -- and th ree  t o  f o u r  

years from now - -  depends i n  large measure upon what we achieve 

t h i s  year. 

Subject t o  these q u a l i f i c a t i o n s ,  however, I t h i n k  t h e  need 

f o r  such a long-range program i s  obvious. Most of ou r  programs 

presume a scheduled progress  i n  launch veh ic l e  and spacec ra f t  

development. We are dea l ing  w i t h  lead times of f i v e  t o  SIX years 

- -  and longer .  We must have ob jec t ives  upon which t o  f o c u s ,  

$ The first c h a r t  o u t l i n e s  the  a n t i c i p a t e d  growth i n  space- 

c r a f t  weight from year t o  year. Spacecraf t ,  i n c i d e n t a l l y ,  i s  a 

new term tha t  w e  apply t o  tha t  part  of t h e  veh ic l e  which i s  t o  
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be placed i n t o  an earth o r b i t  or on a departure  t ra jec tory  from 

the  earth. The term includes t h e  propulsion, a t t i t u d e  con t ro l s ,  

and guidance u n i t s  f o r  maneuvering t h e  spacec ra f t  as well as t h e  

ins t rumenta t ion  f o r  the experiments t o  be undertaken. 

For comparative purposes, t h e  cha r t  measures spacec ra f t  

weight that  can be pro jec ted  i n t o  a low a l t i t u d e  earth o r b i t  of 

about 300 miles. 

I n  the ear ly  years ou r  increas ing  c a p a b i l i t i e s  will come 

about through u s t  of' t h e  Thor-Agena B, Atlas-Agena B, and Atlas- 

' Centaur. 

I n  t h e  1963-67 tine period, t h e  Saturn f i r s t  stage and suc- 

c e s s i v e l y  improved upper stages of l i q u i d  hydrogen-liquid oxygen 

will account f o r  ou r  increased c a p a b i l i t y .  

I would now l i k e  t o  cons ider  our  pro jec ted  launch schedule 

which is i l l u s t r a t e d  i n  the  next c h a r t .  

You w i l l  no te  t h a t  by f i s c a l  year 1962 and beyond, t h e  

present  v a r i e t y  of f i r s t  stage launch veh ic l e  types w i l l  be re- 

duced t o  one s o l i d  p rope l l an t  rocket ,  the Scout, and th ree  l i q u i d  

p rope l l an t  rocke ts  -- t h e  Thor, Atlas, and Saturn.  

The Agelitl l i  and Centaur w i l l  become o u r  u t i l i t y  second stages 

for Saturn  u n t i l  larger,  high-energy -1pper stages come i n t o  use 

on Saturn i n  the  f i s c a l  y e a r  1965 and beyond. 

Through r e s t r i c t i o n  of' vehicle -L-.intensfve ex- 

perience w i t h  each, we-expect to achieve long-needed r e l i a b i l i t y .  
der 2 n r t  t , . '  > u y \ . c J ,  

Beyond Saturn,  the use of chemical f u e l s  would lead us , \ to  a 

veh ic l e  concept known as Nova, with f o u r  t o  s i x  times the Sa turn  
i i  
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t h r u s t  based upon use of the  F-1- --pmxnd-- s i n g l e  ohara lae ,  

'.- engine. Development t e s t i n g  on Nova would occur  i n  the 1968 , 

t i m e  per iod .  

The next c h a r t  d e a l s  w i t h  NASA's mission target dates. You 

w i l l  note  t h a t  i n  the cu r ren t  year w e  a r e  i n i t i a t i n g  tests of 

seve ra l  veh ic l e  development programs as well as t h e  first o r b i t a l  

experiments i n  meteorology and communications. Also included a r e  

the first sub-orb i ta l  f l i g h t s  of t h e  a s t r o n a u t s  l a t e r  t h i s  year .  

I n  ca lendar  yea r  1961 w e  w i l l  be working toward the launch- 

3 

ing  of an advanced l u n a r  impact veh ic l e  and i n i t i a t i o n  of Centaur 

f l i g h t  tests. If a l l  goes as planned i n  Pro jec t  Mercury, the 

f irst  manned o r b i t a l  f l i g h t  w i l l  take place i n  calendar  1961. 

From t h i s  po in t  on, t he  major milestones i n  the  10 Year P l a n  

inc lude  a comprehensive exp lo ra t ion  program of the  moon and the 

nea r  p lane ts ,  and development of the Sa turn  veh ic l e  t o  provide 

prel iminary data leading  toward manned circumlunar f l i g h t  beyond 

1970. 
Such are the major o b j e c t i v e s  of  NASA as we now see them. 

We are concent ra t ing  upon l u n a r  experiments for many reasons.  

The moon i s  a s c i e n t i f i c  o b j e c t  of great i n t e r e s t ;  i t  may hold 

many keys t o  the o r i g i n  of t h e  earth.  Furthermore, t h e  l u n a r  

d i s t ance  w i l l  provide us  w i t h  t he  experience t o  attempt i n t e r -  

p lane tary  f l i g h t s  l a t e r  on. I n  sho r t ,  we w i l l  be able t o  per- 

f e c t  our  communications, guidance, and propuls ion systems w i t h  

a l u n a r  target. "tl: -J 
\ )  , , 
\ , 

The program Tor which w e  are reques t ing  $915,000,000 i n  
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f i s c a l  1961 will assure  steady progress  toward t h e  goa l s  j u s t  de- 

l i n e a t e d .  It i s  a program ca lcu la t ed  t o  y i e l d  s i g n i f i c a n t  re- 

s u l t s  i n  t h e  f i e l d s  of sc ience  and technology, resul ts  which must 

c e r t a i n l y  s t rengthen  the  Nat ion ' s  p o s i t i o n  of i n t e r n a t i o n a l  

leadersh ip .  It i s  a program which w e  w i l l  c a r r y  out  w i t h  due 

regard f o r  an opera t ing  philosophy which combines the  following 

elements : 

(1) A recogni t ion  of' Lhe v i ; a l  role to be played by t h e  

success  o r  f a i l u r e  of tflis program i n  na inca in ing  t h e  pos ture  

oi' thls Natior, as a leader. of  t h 2  Free World, Leadership i n  space 

research and explorabion L ~ W  come -io mean l eade r sh ip  in most areas 

of science and technology when viewed by the  i n d u s t r i a l l y  under- 

developed na t ions I  

( 2 )  A rzcogniLion of t he  necess i ty  ?or  taking ca lcu la t ed  

risks i n  t h e  dyriamic developnent of t h i s  d i l ' f i c u l t  Tiew technology, 

Such a p o l i c y  must not  b e  pumued b l i n d l y  j u s t  t o  meet dates  s e t  

f o r  p o l i t i c a l  o r  o t h e r  reasons.  But t h e  pace should be an ex- 

..reniely urgent  one * 

( 3 )  A determinat ion t o  use t h e  a u t h o r i t y  e s t ab l i shed  In  the  

Space Act t o  encovtrage cooperat ive programs i n  space research  

w i t h  ab le  s c i e n t i s t s  CJ.' o t h e r  na t ions .  The space explora t ion  

pro;,ram i s  proving t o  o e  a n a t u r a l  veh ic l e  Cor worldwide coopera- 

o i c s i l  i n  such matters as t r a c k i n g ,  corrsnunicatioris and neteorology, 

( 4 )  A deterrninaLion to cooperate w i C h ,  and provide support  

uo,'che Department of DeT'ense. Each m s t  su re ly  b e n e f i t  rrom "iie 
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experience and f ind ings  of t h e  o the r ,  

must be avoided. 

Unnecessary dup l i ca t ion  

( 5 )  A recogni t ion  of the  importance of using competit ive 

p r i v a t e  indus t ry  t o  ca r ry  t h e  major po r t ion  of NASA a c t i v i t i e s ,  

Avoidance of add i t ions  t o  the  government's pay ro l l  w i l l  r e s u l t  

i n  t h e  s t rengthening and broadening of our i n d u s t r i a l  base for 

research,  development and opera t ions  i n  space explora t ion ,  

( 6 )  A recogni t ion  t h a t ,  while adhering t o  t h e  concept of 

open d iscuss ion  of the u n c l a s s i f i e d  po r t ion  of our  a c t i v i t i e s ,  

i t  i s  important tha t  w e  f i r s t  accomplish ou r  o b j e c t i v e s  and 

only then t a l k  about them. D i f f i c u l t  as this may be, w e  w i l l  

s t r i v e  t o  achieve a con t inua l ly  inc reas ing  degree of acceptance 

of t h i s  philosophy, Unlike a d i c t a to r sh ip ,  however, we w i l l  

continue t o  announce our f a i l u r e s  as well as our  successes ,  

I want to express  m y  apprecc:l.a4:-io[i co t h e  Committee for i t s  

a le r t ,  cont inuing i n  ,eresi, i r' c , L ' r  p A 7 ~ , , i - m .  

With me today are ccireral 02 my a s s o c i a t e s  who w i l l  a l s o  

d i scuss  the  f i s c a l  1961 reqi les t ,  They are prepared, as 1 TAT, 

t o  answer any questic-T yod  R ~ ; T  have. 

-END- 

NO, 60-143 
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DR. GLENNAN: Ladies  and gentlemen: I w i l l  con- 
cede t h a t  2:OO a . m .  is an unusual hour f o r  a p r e s s  confer-  
ence ,  bu t  w e  t h i n k  t h e  s i g n i f i c a n c e  of t h i s  occas ion  
war ran t s  s p e c i a l  observance.  

B r i e f l y ,  i n  a few minutes t h e  United S t a t e s  i n t e r -  
p l a n e t a r y  probe P ionee r  V ,  launched l a s t  F r i d a y  morning from 
Cape Canaveral ,  F l o r i d a ,  w i l l  be 1 ,000 ,800  m i l e s  from Ear th .  
We w i l l  command a r a d i o  t r ansmiss ion  from South P o i n t ,  
H a w a i i ,  which is t o  t u r n  on Pioneer  <V'S 5-watt t r a n s m i t t e r  
t o  mark ano the r  mi l e s tone  i n  space  t o  e a r t h  communication. 
If a l l  goes  w e l l ,  w e  w i l l  hea r  t h e  p r o b e ' s  r e p l y  h e r e  i n  
Washington. 

But f i r s t  l e t  m e  t e l l  you of P ioneer  V ' s  p rog res s ,  
The probe w i l l  f l y  closer t o  t h e  sun than  any man-made o b j e c t  
h a s  e v e r  flown -- w i t h i n  74.9 m i l l i o n  m i l e s  of t h e  sun -- 
and w i t h i n  8,000,000 m i l e s  from t h e  o r b i t  of Venus., I t  is 
e x p l o r i n g  t h e  26,000,000 m i l e  gap between t h e  o r b i t s  of 
Ea r th  and Venus. 

Tracking s t a t i o n s  i n  t h e  United S t a t e s ,  England 
and Malaya have r e c e i v e d  approximately 14  hours  of tele- 
metered d a t a .  The p r o b e ' s  t r a n s m i t t e r  is be ing  commanded 
on 4 t o  5 t i m e s  a day f o r  15- t o  30-minute t r a n s m i s s i o n s .  
The s i g n a l  s t r e n g t h  h a s  been good. In s t rumen ta t ion  aboard 
t h e  94.8 pound probe appea r s  t o  be working w e l l ,  

Data r e c e i v e d  t o  d a t e  i n d i c a t e  t h e  i n t e r n a l  probe 
tempera ture  i s  running  about 75 degrees  Fahrenhe i t .  
E x t e r n a l  t empera tu res  on t h e  solar  ce l l  paddles  are about 
27 degrees  Fahrenhe i t .  These r ead ings  are w e l l  w i t h i n  t h e  
des ign  c r i t e r i a .  

To sum up, w e  h e r e  i n  NASA are very  p l eased  wi th  
P ionee r  V ,  and I a l so  want t o  c i t e  and commend o u r  
c o l l e a g u e s  i n  t h i s  program: The A i r  Force B a l l i s t i c  
Missile D i v i s i o n ,  which f u r n i s h e d  t e c h n i c a l  a s s i s t a n c e ;  t h e  
Space Technology L a b o r a t o r i e s ,  I n c . ,  which provided des ign  
and s y s t e m s  e n g i n e e r i n g ;  t h e  U n i v e r s i t y  of Chicago and t h e  
Un ive r s i ty  of Minnesota,  and a l o t  of o t h e r  groups i n  
s c i e n c e ,  i n  i n d u s t r y ,  and i n  Government. To a l l  of you: 
w e l l  done! 

And now, h e l l o ,  H a w a i i , ,  Proceed t o  i n t e r r o g a t e  
P ionee r  V a t  0700 Greenwich Mean Time.  
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VOICE: Th i s  is Span Center  c a l l i n g  H a w a i i .  You 
w i l l  proceed t o  o p e r a t e  P ionee r  V a t  0700 GMT. You w i l l  
o p e r a t e  t h e  5-watt t r a n s m i t t e r  a t  one  p u l s e  pe r  second. 
Your command w i l l  be 0-7. Your azimuth w i l l  be 239.035 
degrees .  E l e v a t i o n  19.105 degrees .  

Range, from your  s t a t i o n ,  w i l l  be 1 ,002,740 s t a tu t e  
m i l e s .  

You w i l l  t u r n  on your ground t r a n s m i t t e r  a t  0659 
GMT, I t  i s  now 0658, 

I t  is  now 20 seconds t o  t u r n  on. 

Turn on t h e  B e l l  t r a n s m i t t e r .  On my mark t u r n  on 
ground t r a n s m i t t e r .  

Mark. 

Ground t r a n s m i t t e r  is  now on. 

A r e  you r e c e i v i n g  t h e  s i g n a l  i n  L.A.? 

VOICE: Y e s ,  w e  are. 

DR. GLENNAN: We are r e c e i v i n g  it i n  Washington 
loud and clear. 

VOICE: What is your s i g n a l  s t r e n g t h ?  

VOICE: Minus 147 dbm. I t  came up a l i t t l e  about  
minus 146. 

VOICE: Continue sending  s i g n a l s  t o  L.A.  

DR. GLENNAN: I would l i k e  t o  i n t r o d u c e  t o  you 
D r .  John Lindsay,  who h a s  been ou r  c h i e f  s c i e n t i s t ,  t h e  
NASA c h i e f  s c i e n t i s t  on t h i s  p r o j e c t .  

John? 

DR. LINDSAY: Thank YOU. 

You n o t i c e  t h a t  when t h e  r e c e i v e d  s i g n a l  w a s  f i r s t  
p l aced  on t h e  l i n e  t h a t  t h e r e  w a s  a background n o i s e .  T h i s  
might be called cosmic no i se .  The r eason  f o r  t h a t  is  t h a t  
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i n  t r a n s m i t t i n g  t h e  s i g n a l  t h e r e  is a d e l a y  due t o  t h e  time 
it takes  f o r  t h e  t r a n s m i t t i n g  s i g n a l  t o  r each  t h e  P ioneer  V 
payload and f o r  it t o  respond,  and t h e  s i g n a l  t o  be t r a n s -  
m i t t e d  back t o  t h e  Ea r th .  

I unders tand  it takes about 5.4 seconds each way.  
Each t r a n s m i s s i o n  i s  about  25 minutes  long.  So t h e  one t h a t  
w a s  i n i t i a t e d  j u s t  a f e w  minutes  ago w i l l  con t inue  f o r  about 
25 minutes .  

H a w a i i  w i l l  be r educ ing  t h e  d a t a  t h a t  has  j u s t  
been r e c e i v e d ,  and  ve ry  s h o r t l y  i t  w i l l  be t r a n s m i t t e d  t o  
Washington and w i l l  be p r e s e n t e d  t o  you i n  j u s t  a few 
minutes .  

The data w i l l  c o n s i s t  of t h e  cosmic r a y  coun t s  
f r o m  t h e  U n i v e r s i t y  of Chicago and t h e  U n i v e r s i t y  of 
Minnesota exper iments ,  Goddard Space F l i g h t  Center  micro- 
m e t e o r i t e  exper iment ,  Space Technologica l  L a b o r a t o r i e s  
magnetometer exper iment ,  and some i n t e r n a l  tempera tures .  
I d o n ' t  know whether t h e y  w i l l  be a b l e  t o  supply  reduced 
data on a l l  of t h e s e  exper iments  i n  the next  f e w  minutes  
or no t .  W e  a n t i c i p a t e  t h a t  t h e y  w i l l  be a b l e  t o  reduce some 
of i t  i n  t h e  next  f e w  minutes.  

I would l i k e  t o  s a y  a word about  some of t h e  
s c i e n t i f i c  p o s s i b i l i t i e s  of t h i s  payload. 

We are e x p l o r i n g  t h e  p a r t  of  space  t h a t  h a s  been 
u n a v a i l a b l e  t o  u s  before. I t  is p o s s i b l e ,  w i t h  t h e  
expe r imen t s  aboard ,  t o  de te rmine  t h e  t i m e  of f l i g h t  of 
cosmic r a y  p a r t i c l e s  f r o m  t h e  sun  t o  t h e  E a r t h ,  t h e  i d e a  
be ing  t h a t  s i n c e  t h i s  payload is closer t o  t h e  sun  t h a n  t h e  
E a r t h ,  t h e  payload w i l l  encoun te r  them a t  a c e r t a i n  t i m e  
and w e  can measure t h e  de l ay .  

Of cou r se  t h e  o ther  p o i n t  t h a t  I mentioned w a s  
t h a t  t h i s  is an  experiment  t h a t  may e s t a b l i s h  where cosmic 
r a y s  come from. If they  are from t h e  sun w e  shou ld  be a b l e  
t o  de te rmine  t h a t .  

I n  t h i s  i n t e r p l a n e t a r y  space  it is a n t i c i p a t e d  
t h a t  t h e  payload w i l l  encoun te r  some plasma c l o u d s ,  d r i f t -  
i n g  c l o u d s  of charged p a r t i c l e s .  If t h i s  is t h e  case w e  
shou ld  be able t o  d e t e c t  i t ,  measure t h e  p a r t i c l e  f l u x  i n  
t h e s e  plasma c l o u d s ,  and a l so  have measurement of t h e  
magnet ic  f i e l d s .  
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One of t h e  o ther  p o i n t s  is t h a t  du r ing  the  s o l a r  
c y c l e  -- as you know t h e r e  is  an  11 y e a r  so la r  c y c l e ,  t h e  
solar  a c t i v i t y  be ing  more i n t e n s e  a t  some t i m e s  t han  o t h e r s  -- 
it h a s  been observed on t h e  E a r t h  t h a t  t h e  cosmic r a y  back- 
ground d e c r e a s e s  f r o m  so la r  maximum. We have j u s t  been pass- 
i n g  through a solar  maximum. 
i n f l u e n c e  of t h e  E a r t h  i t  w i l l  be p o s s i b l e  t o  de te rmine  
whether t h i s  cosmic r a y  decrease is due t o  some effect  
a s s o c i a t e d  w i t h  proximi ty  t o  t h e  E a r t h  or whether i t  is  
a c t u a l l y  a decrease i n  t h e  p a r t i c l e s  e m i t t e d  by  t h e  sun.  

By g e t t i n g  o u t s i d e  t h e  

One o t h e r  p o i n t .  I t  h a s  n o t  been e s t a b l i s h e d  
whether  t h e  h igh  energy p a r t i c l e s  measured i n  t h e  r a d i a t i o n  
f i e l d  a r r i v e  f rom t h e  sun  w i t h  h igh  e n e r g i e s  or whether t hey  
are accelerated by some p r o c e s s  i n  t h e  E a r t h ' s  magnetic 
f i e l d .  

P ionee r  V shou ld  be a b l e  t o  answer t h e  q u e s t i o n  
whether  h igh  energy  p a r t i c l e s  are e m i t t e d  by  t h e  sun.  

I b e l i e v e  t h a t  t h a t  is  a l l  t h a t  I have t o  s a y .  

QUESTION: D r .  Lindsay,  I b e l i e v e  you mentioned 
t h a t  t h e  decoding would be done i n  H a w a i i ,  a t  South P o i n t  
S t a t i o n .  I w a s  wondering i f  I j u s t  h e a r d  wrong. I thought  
I h e a r d  something f r o m  L o s  Angeles,  t h a t  t h e y  were going  t o  
have t h e  s i g n a l  t r a n s m i t t e d  t h e r e  and do t h e  decoding? 

DR. LINDSAY: S tanda rd  procedure  is  t h a t  t h e  r a w  
data would be t r a n s m i t t e d  t o  L o s  Angeles,  and t h e y  reduce  
t h e  data. For t h i s  p a r t i c u l a r  occas ion  I t h i n k  t h a t  t h e y  
are u s i n g  t h e  in s t rumen t  i n  t h e  f i e l d  t o  r e a d  t h e  d a t a  off 
as they  come i n ,  and t r a n s m i t  d i r e c t l y  t o  us .  I f  t h e y  do 
o t h e r w i s e  w e  would be h e r e  f o r  q u i t e  awhile .  

QUESTION: " In  t h e  f i e l d "  be ing  a t  South P o i n t  
t h i s  t i m e ?  

DR. LINDSAY: Right .  T h i s  w a s  t h e  in fo rma t ion  
t h a t  I have. 

QUESTION: How many channe l s  of data are coming 
through? 

DR. LINDSAY: I d o n ' t  q u i t e  know what you mean 
by channels .  
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QUESTION: Will they be modulating the 163 
megacycle signal? 

DR. LINDSAY: 378, yes. It is supposed to be 
that, approximately. This is an additional system. 

MR. ROSEN: We have the data from the last 
transmission. 
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w b l  DK. GLINNAN: I am g o i n g  t o  a s k  Congres sman  Over ton  
Brooks, whom you a l l  know a s  C h a i r m a n  o f  t h e  H o u s e  C o m m i t t e e  o n  
S c i e n c e  a n d  A s t r o n a u t i c s ,  t o  r e a d  b a c k  t h e  first i n f o r m a t i o n  
r e c e i v e d  from somewhat o v e r  a m i l l i o n  miles I n  s p a c e .  

MR. BROOKS: Dr. G l e n n a n  a n d  P r i e n d s .  Here a r e  t h e  
d a t a  j u s t  r ece ived  a n d  g i v e n  t o  m e  f r o m  a m i l l i o n  miles o u t  
i n  s p a c e ,  t r a n s m i t t e d  t h r o u g h  H a w a i i  a n d  Los  A n g e l e s  t o  h e r e .  
I t  IS t e c h n i c a l  a n d  I. w i l l  r e a d  i t  v e r y  s l o w l y .  

Computed  r e s u l t s  from d a t a  j u s t  r e c e i v e d :  

C o s m i c  r a y  e x p e r i m e n t s :  T h e r e  a r e  two c o u n t s  f r o m  
t h e  U n i v e r s i t y  of C h i c a g o .  O n e  c o u n t  i s  371; t h e  o t h e r  
c o u n t  is  569. 

T h e r e  a r e  t w o  c o u n t s  l i k e w i s e  f r o m  t h e  U n i v e r s i t y  
of M i n n e s o t a .  C o u n t  1 IS 49, s t e a d y ;  t h e  o t h e r  is 1 4 9 ,  s t e a d y .  

Here a r e  t h e  r e s u l t s  from t h e  micrometeorite expcr'r- 
m e n t :  l i g h t  i m p a c t s ,  87 ;  h e a v y  I m p a c t s ,  5 .  

T h e  t e m p e r a t u r e  i n  t h e  p a y l o a d  1.s 63 d e g r e e s  
F a h r e n h e i t  ; t h e  s o l a r  c e l l s  t e m p e r a t u r e  is 27 degrees  F a h r e n -  
h e i t .  

T h e  m a g n e t o m e t e r  is f u n c t i o n i n g  s a t i s f a c t o r i l y .  

T h o s e  a r e  t h e  f i r s t  d a t a  j u s t  r e c e i v e d  fronr this 
v e h i c l e  a m i l l i o n  m i l e s  out i n  s p a c e .  

I w a n t  t o  say  h e r e  -- b e c a u s e  1 am C h a i r m a n  o f  t he  
House Committee o n  S c i e n c e  a n d  A s t r o n a u t i c s  -- t h a t  t h . n s  is 
a n  h i s t o r i c  o c c a s i o n .  The  resu l t s  a c h i e v e d  h e r e  a t  t h r s  hour 
a r e  r e a l l y  f a n t a s t l c .  I t  IS a l m o s t  u n b e l i e v e a b l e ,  f o r  t h l s  
is t h e  f irst  t i m e  i n  a l l  h i s t o r y  t h a t  s o u n d  h a s  b e e n  t r a n s -  
m i t t e d  a m i l l i o n  miles a n d  t h e n  a r e p l y  h a s  b e e n  received. 
And n o t  o n l y  s o u n d  t r a n s m i t t e d ,  b u t  i n t e l l l g i b l e  s o u n d  tPrans- 
m i t t e d  i n  t h e  way of m e s s a g e s .  

T h i s  m e a n s ,  t o  my m i n d ,  t h e r e  is n o  s u c h  t h i n g  a n y  
more a s  d i s t a n c e ,  a n d  t h e r e  i s  n o  s u c h  t h i n g  a s  s p a c e  when 
you c a n  t r a n s m i t  m e s s a g e s  a t  t h a t  g r e a t  d i s t a n c e .  

T h i s  m e a n s  t o  m e ,  a s  a Member of C o n g r e s s ,  a s  
C h a i r m a n  of t h e  Uouse C o m m i t t e e  o n  S c i e n c e  a n d  A s t r o n a u t x c s ,  
s u b s t a n t i a l  p r o g r e s s  is b e i n g  made I n  our s p a c e  p r o g r a m ,  a n d  
I am s u r e  t h a t  t h e  Members of C o n g r e s s ,  g e n e r a l l y ,  w i l l  f e e l  
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w b 2  t h a t  t h i s  i s  s u b s t a n t 1 3 1 .  progx-css t h a t  we a r e  m a k i n g  i n  our 
e f f o r t s  i n  t h e  S p a c e  Program.  

I w i s h  t o  s a y  f o r  nr. C l e n n a n  a n d  NASA: Many more 
successes i n  thc? P u t u r e  of t h i s  c h a r a c t e r  and t h i s  m a g n i t u d e .  
I w a n t  t o  c o n g r a t u l a t e  Dr. Glclnnan a n d  N A S A ,  a n d  D r .  L i n d s a y ,  
who h a s  p a r e n t e d  t h i s  p a r t i c u l a r  p r o j e c t ,  f o r  t h e  m a g n i P i c e n t  
resul ts  o b t a i n e d ,  and I know t h e  A m e r i c a n  p e o p l e  a r e  g o i n g  
t o  be l i t e r a l l y  t h r i l l e d  b y  t h e  r e s u l t s  g i v e n  them b y  t h e  
p r e s s ,  r a d i o  a n d  t e l e v x s i o n  I n  t h e  m o r n i n g .  

!,Ill. ROSEN: G e n t l e m e n ,  if you w i s h  w e  w i l l  t h r o w  t h e  
f l o o r  o p e n  t o  q u e s t i o n s  and a n s w e r s .  

L e t  me r e p e a t  them so e v e r y b o d y  c a n  h e a r  t h e m .  

QU!;;S’rlON: :’:auld you a s k  somebody t o  g i v e  u s  a 
q u i c k  m e a n i n g  of t h e s e  c o u n t s  o n  t h e  cosmic r a y s ?  

X R .  RCISEN: !fay w e  h a v e  w h a t  t h e  c o u n t s  mean? 

DR.  LINDSAY: The s t o r a g e  s y s t e m  i n  t h e  p a y l o a d  is 
a n  a c c u m u l a t o r ,  v e r y  much l i k e  y o u r  a u t o m o b i l e  m i l e a g e  i n d i -  
c a t o r ,  y o u r  o d o r r e t e r .  T h i s  is t h e  t o t a l  number of p a r t i c l e s  
detected.  

L e t  me, c l a r i P y  t h a t .  I t  is n o t  n e c e s s a r i l y  t h e  
t o t a l .  I t  i s  t h e  t o t a l  t h a t  is  i n  t h e  a c c u m u l a t o r  a t  t h i s  
time. The  a c c u m u l a t o r  resets a f t e r  t h e  number 1 0 2 4  s e t t i n g .  
T h a t  is t h e  l a r g e s t  number t h a t  you  c a n  s tore .  So a f t e r  
r e a d i n g  1024,  i t  resets .  So t h i s  is t h e  t o t a l  number  t h a t  is 
i n  t h e  a c c u m u l a t o r .  

For  t h i s  t o  mean a n y t h i n g  s c i e n t i f i c a l l y  you s h o u l d  
t a k e  t h e  d i f f e r e n c e  b e t w e e n  t h i s  a n d  t h e  l a s t  number t h a t  h a s  
b e e n  m e a s u r e d ,  b e c a u s e  t h a t  r e p r e s e n t s  t h e  number of p a r t i c l e s  
t h a t  h a v e  been d e t e c t e d .  

I t  is  a m e a s u r e  of t h e  p a r t i c l e  f l u x .  

QIJESTION: Is i t  r e m a r k a b l e ,  d i f f e r e n t ,  s t a r t l i n g ,  
o r  w h a t ?  

DR.  LINDSAY: 4: h a v e  t a l k e d  t o  t h e  U n i v e r s i t y  of 
X i n n e s o t a  a n d  t h e  University of C h i c a g o  t h i s  e v e n l n g ,  a n d  t h e y  
a r e  v e r y  w e l l  p l e a s e d  w i t h  their  e q u x p m e n t .  I t  1s f u n c t i o n l n g  
p e r f e c t l y .  
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wb3 As f a r  a s  t h e r e  b e i n g  a n y  s t a r t l i n g  s c i e n t i f i c  d i s -  
c o v e r y  a t  t h i s  t i m e ,  n o  o n e  is i n  a p o s i t i o n  t o  s a y ,  b e c a u s e  
r e d u c i n g  t h e  d a t a  i s  a l o n g  d r a w n  out  a f f a i r .  

T h e y  h a v e  c o r r e l a t e d  q u i c k - l o o k  d a t a  w i t h  t h a t  
w h i c h  w a s  o b t a i n e d  o n  Exp lo re r  V I .  T h e y  c o r r e l a t e  v e r y  
n i c e l y .  I n  f a c t ,  w i t h i n  t w o  p e r c e n t  of e a c h  o t h e r  f o r  t h e  
t w o  e x p e r i m e n t s .  

QUESTION: Do you t h i n k  these a r e  cosmic r a y  c o u n t s ?  
O r  w h a t  a r e  t h e y ?  

DR. LINDSAY: I am n o t  i n  a p o s i t i o n  t o  a n s w e r  t h a t  
r i g h t  now. T h e y  may be. T h e y  may be d u e  t o  t h e  k i n d  of 
m e a s u r e m e n t  I m e n t i o n e d  a w h i l e  a g o .  You may be g o i n g  t h r o u g h  
a p l a s m a  f i e l d  w i t h  p a r t i c l e s .  I d o n ' t  t h i n k  w e  a r e  g o i n g  t o  
know u n t i l  w e  h a v e  r e a l l y  made a c a r e f u l l y  a n a l y s i s  of t h e  
r e s u l t s .  

QUESTION: Is  t h i s  micrometeorite c o u n t  u n u s u a l ,  
h e a v y ,  or l o w ?  

DR. LINDSAY: I t  is a b o u t  w h a t  o n e  s h o u l d  e x p e c t .  

I n  o the r  w o r d s ,  i t  is n o  d i f f e r e n t  a t  t h a t  d i s t a n c e  
t h a n  i n  c lo se .  

QUESTION: Are a l l  four  of t h e  p a d d l e s ,  o r  v a n e s ,  
i n  p o s i t i o n ?  Is t h a t  knowledge known? 

MR. ROSEN:  The  q u e s t i o n  i s ,  Do w e  know t h a t  a l l  t h e  
p a d d l e w h e e l s  a r e  i n  p o s i t i o n ?  

DR. LINDSAY: L e t  m e  make a s t a t e m e n t .  I n  t h e  
checks  t h a t  I h a v e  made ,  there is  n o  d e f i c i e n c y  i n  t h i s  pay- 
l o a d  t h a t  is  known. T h e r e  is  some q u e s t i o n  a b o u t  t h e  magne to -  
meter e x p e r i m e n t ,  b u t  i t  is s u s p e c t e d  t h a t  t h e  s p i n  a x i s  of 
t h e  p a y l o a d  is  p o i n t i n g  t o w a r d  t h e  s u n ,  so  t h e  photo t u b e  t h a t  
detects  p h a s e  is n o t  a b l e  t o  see t h e  sun. A t  a l a t e r  time 
a s  i t  p r o c e e d s  a r o u n d  i t s  o r b i t  t h e y  t h i n k  t h a t  I t  w i l l  be a b l e  
t o  see t h e  s u n  a n d  f u n c t i o n  p r o p e r l y .  Of course o n e  of t h e  
f i rs t  q u e s t i o n s  I a s k e d  a f t e r  l a u n c h  w a s  How is t h e  c h a r g i n g  
r a t e  o n  t h e  b a t t e r i e s ,  b e c a u s e  w e  d i d  h a v e  some d i f f i c u l t l e s  
you  know w i t h  E x p l o r e r  V I .  

I t  a p p e a r s  t h a t  i f  a n y t h i n g  i t  i s  a l i t t l e  better 
t h a n  n o r m a l .  
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wb4 QUESTION: 1: remember when i t  vias l a u n c h e d  i t  was  
s a i d  a t  o n e  p o i n t  t h a t  t w o  of them were d e f i n i t e l y  i n  
p o s i t i o n .  

DR. LINDSAY: T h i s  is correct.  The r e a s o n  t h a t  
t h i s  s t a t e m e n t  w a s  made was  t h e  one of t h e  p a d d l e s ,  when i t  
l o c k s  u p ,  t u r n s  o n  t h e  5 - w a t t  t r a n s m i t t e r  d u r i n g  l a u n c h .  The 
t r a n s m i t t e r  came o n .  

One of t h e  o the r  p a d d l e s  a r m s  s e p a r a t i o n .  S e p a r a -  
t i o n  of t h e  t h i r d  s t a g e  p a y l o a d  w a s  b y  r a d i o  command. 
S e p a r a t i o n  w o u l d  n o t  h a v e  occurred if t h e  p a d d l e  d i d  n o t  
lock up .  So w e  a r e  sure,  e v e n  a t  t h e  e a r l y  moments  a f t e r  
t h e  l a u n c h ,  t h a t  t h e s e  two p a d d l e s  had  l o c k e d  up .  

The  o n l y  way of a s c e r t a i n i n g  how t h e  others  w e r e  
w o r k i n g  w a s  t o  examine  t h e  c h a r g i n g  r a t e  o n  t h e  b a t t e r i e s .  
T h i s  h a s  b e e n  d o n e  a n d  i t  w a s  r e p o r t e d  t o  m e  t h a t  t h e  
c h a r g i n g  r a t e  is  a b o v e  n o r m a l ,  s l i g h t l y ,  w h i c h  means  t h a t  t h e  
s o l a r  power s u p p l y  i s  w o r k i n g  v e r y  w e l l .  

MR. ROSEN: A r e  there a n y  more q u e s t i o n s ?  

T h a n k  you v e r y  much,  G e n t l e m e n .  

(Whereupon ,  a t  2 : 2 5  a . m . ,  t h e  Press C o n f e r e n c e  w a s  
c o n c l u d e d .  ) 
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UNITED STATES AND SPAIN TO ESTABLISH PROJECT MERCURY 
. TRACKING STATION 

The United S t a t e s  and Spain announced today tha t  t h e  two 

na t ions  have signed an agreement to cooperate 1-n t h e  e s t a b l i s h -  

ment of  a P ro jec t  Mercury t r ack ing  s t a t i o n  i n  t h e  Canary I s l ands ,  

The s t a t i o n  w i l l  be one of t h e  s i x t e e n  loca ted  throughout t h e  

world which w i l l  comprise t h e  Mercury t r ack ing  network. 

The Canary I s land  f a c i l i t y  w i l l  be used s o l e l y  f o r  non- 

m i l i t a r y  s c i e n t i f i c  purposes. The Mercury program i s  a l a r g e  

s t e p  forward i n  t h e  s c i e n t i f i c  e f f o r t  d i r e c t e d  toward f u t u r e  

i n t e r p l a n e t a r y  t r a v e l  and explora t ion  of t h e  s o l a r  system. The 

p r o j e c t  i s  designed t o  put  a manned s a t e l l i t e  i n t o  a con t ro l l ed  

o r b i t  around t h e  ea r th ,  r e t u r n  both man and veh ic l e  s a f e l y ,  and 

i n v e s t i g a t e  t h e  c a p a b i l i t y  of men to withstand t h e  space environ- 

ment. The ove r -a l l  program i s  under t h e  d i r e c t i o n  of t h e  National 

Aeronautics and Space Administration, t h e  U. S. agency respons ib le  

f o r  t h e  peaceful  a p p l i c a t i o n  of space research .  

A t  t h e  Canary I s land  f a c i l i t y  t h e  a c t i v i t y  w i l l  be c a r r i e d  out 

i n  co l l abora t ion  with t h e  I n s t i t u t o  d e  Tecnica Aeronautica, t h e  

t e c h n i c a l  agency of t h e  Spanish A i r  Ministry.  
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The Mercury capsule will be launched into orbit f r o m  the 

southeastern coast of the U. S. by a powerful rocket. Current 

plans call f o r  flights consisting of up to 3 complete orbits 
around the earth at altitudes between 100 and 150 miles. 

space capsule and its astronaut will land in the Atlantic Ocean 

where ships will be waiting to recover it, 

The 

An indispensable part of the capsule recovery operation 

is the Mercury tracking network, Ground stations located around 

the world will keep an accurate record of the capsulels orbital 

flight path using radar. These stations will also receive 

telemetered scientific data on capsule performance and astronaut 

reactions. In addition, ground equipment will include 

communication links with the astronaut and facilities to command 

the capsule to re-enter the atmosphere and land. 

Results of this research project will be made available to 

the world-wide scientific community. 

Tests are now underway to guarantee the reliability and 

safety of the rocket-satellite system before manned orbital 

flights are attempted. The seven young men who have been chosen 

to make the historic flights into space are now undergoing 

intensive training to prepare them f o r  the scientific adventure. 

The Canary Island station, like the others, will have the 

important responsibility of tracking the Mercury capsule in its 

area, gathering data telemetered from the capsule on the astronaut's 

physiological condition, performance of the life sustaining systm 
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within the capsule, and measurements on the capsule itself. The 

facility will be in direct contact with the astronaut by means of  

radio voice communication. 

The station will cost approximately $l,5OO,OOO, and construction 

is beginning this month. 

- END - 
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RELEASE NO. 60-145 

PIONEER V PROGRESS REPORT 

Launch: 11 March 1960 080007 EST 

Al t i t ude  78.1 degrees 
Azimuth 92.9 degrees 

Burn Out: Veloc i ty  24,886 miles per hour o r  36,499 feet  per second. 

Orbital  Elements: Period 312 days 
Time t o  n e r i h e l i o n  152 days 
Eccen t r i c i ty  . lo4 
Semi major a x i s  0.899 A.U. o r  

I n c l i n a t i o n  of e c l i p t i c  3.35 degrees  
Longitude of acending node -10.3 degrees 
Argument of p e r i h e l i o n  -2.6 degrees  

83.6 mi l l ion  miles 

Geocentric Phenomena: Super ia  conjunct ion 5 December 1962 
I n f e r i o r  conjunct ion 19  January 1966 

He l i cen t r i c  Phenomena: Per ihe l ion  
A p  he1 i on 

10 August 1960 
13 January 1961 

Distances:  
A t  per ihe l ion ,  from Sun 74,9 mi l l i on  miles 

from Earth 46 mi l l i on  miles 
from Venus o r b i t  8 mi l l ion  miles 
from Venus 140 mi l l i ons  miles 

At aphelion, from Sun 92.3 mi l l i on  miles 
from Earth 84 mi l l i on  miles 
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Speeds : 
At perihelion, 78,000 miles per hour 
At aphelion , 63,300 miles per hour 
Earth mean speed 
Pioneer V mean speed 
Venus mean speed 

At l,OOO,OOO miles for earth: 

66,593 miles per hour 
68,750 miles per hour 
78,403 miles per hour 

Time about 2 a.m., 18 March 1960 
Vel oc it y 
Time for signal to reach probe 

approximately 5,680 miles per hour 
5.4 seconds 

Experiments: 

Radiation 

Counts particles having minimum energies of 70 Mev for 
protons or 12 Mev for electrons. 

1. University of Chicago. Proportional counter telescope. 

2. University of Minnesota. Ion chamber and Geizer-Muller 
Results from these two instruments will provide Tube. 

information on incident particle flux and mean conization 
per particle . 

Magnetic Field: 

STL, Combination search-coil magnetometer and aspect 
By using the output of a sun scanner aspect indicator, 

(aspect indicator) to indicate vehicle rotational posi t ion 
at the time of maximum search-coil output, the direction 
as well as the magnitude of the components of the magnetic 
field normal to the vehicle spin axis can be determined. 

Micrometorite Measurements: 

AFCRC/SSFC. Micrometeorite momentum spectrometer. The 
instrument determines the times of impact of micro meteorites 
and separates the momenta into two groups by establishing 
two threshold levels. 

Tran smi t ters : 

For theXirst few weeks, a five watt transmitter operating 
on 378 magacycles will be used. 
transmitter will become amplifierfor a 150 watt transmitter 
which will be the sole radio contact, 

Then the five watt 
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PIONEER V REPORT : STATEMBIT BY T. KEITH GLENNAN 

Ladies and Gentlemen, I w i l l  concede that 2 a.m. i s  an  

unusual hour f o r  a press conference. 

of t h i s  occasion warrants  s p e c i a l  observance, Br i e f ly ,  i n  a few 

minutes, t he  United S t a t e s '  i n t e r p l a n e t a r y  probe Pioneer V, 

launched last Friday morning from Cape Canaveral, F lor ida ,  w i l l  

be one m i l l i o n  miles from Earth, We w i l l  command a-wUi Io  

t ransmiss ion  from South Point,  H a w a i i ,  which is t o  t u r n  on 

Pioneer V q s  5-watt t r a n s m i t t e r  t o  mark another  milestone i n  

But we think the s igni f igance  

space-to-Earth communication. If a l l  goes well ,  we w i l l  hear the 

probe' s r e p l y  here. 

But first, l e t  m e  t e l l  you of Pioneer V ' s  achievemehbs, 

The probe w i l l  f l y  c l o s e r  t o  t h e  Sun t h a n  any man-made objec t  has 

ever  flown -- within 74.9 m i l l i o n  miles of the Sun and with in  

8 m i l l i o n  miles from the orb i t  of Venus. It i s  explor ing the  

26-meiiion mile gap between t h e  o r b i t s  of Earth and Venus, 
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Tracking s t a t i o n s  i n  t h e  United S t a t e s ,  England and Malaya 

have received approximately 14 hours of te lemetered data. The 

probe's t r a n s m i t t e r  18 being commanded on four t o  f i v e  times a 

day f o r  15 t o  30-minute t ransmissions.  The s i g n a l  s t r e w t h  has 

been good. 

be working w e l l ,  

I n s t m e n t a t i o n  aboard the 94.8-pound probe appears t o  

Quick-look data i n d i c a t e s  the  I n t e r n a l  probe temperature i s  

running about 75 dlegrees F. External temperatures on t h e  s o l a r  

c e l l  paddles ape sabou$ 27 degrees F. 

wi th in  t h e  design c r i t e r i a .  

These readings a r e  w e l l  

To sum up, we i n  NASA a r e  very pleased w i t h  Pioneer V. I 

also want t o  c f t e  and commend o w  col leagues i n  t h i s  program: 

A i r  Force B a l l i s t i c  Missile Division which furn ished  t echn ica l  

a s s i s t ance ;  Space Technology Laborator ies ,  Inc ., which provided 

deslgn and syatem engineering; t h e  Universi ty  of Chicago and 

the Universi ty  of MBnnesota and a host  of o the r  groups i n  science,  

i n d u s t r y  and g o v e m e n t .  To a l l  of you: Well done! 

t h e  

Now, H a w a i i ,  comm%nd the Pioneer V t r a n s m i t t e r  when ready..... 

.___ . .. . .. . . -. .. . . . __ . ,.. I . . , . - .I_I.___ . .I 
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C, ITITAT1 ON .- 

This r a d i a t i o n  bel t  s a t e l l i t e  i s  designed t o  make the  

broadest  s tudy ye t  attempted of the energ ies  present  %n t h e  Van 

Allen r a d i a t i o n  belts,  It car r ies  f i v e  radiation d e t e c t o r s  and 

its o r b i t  w i l l  expose them t o  the  ent i re  width of the Van ABPen 

belts and beyond, 

The p r o j e c t  1s under d f ~ e c t i o w  of the NatSomal Aeronautics 

and Space Admlnfstratfon, The Amy B a l l i s t i c  Missile Agency of 

t h e  Amy O~dnance Missile @omand designed the  satel l i te  and 

developed and built the Juno 11 launch vehfcPe, The NASA Jet 

Propulsfon LabsratosJy is responsible  f o r  the three upper stages, 

The radia%fon. experiments were devised and b u i l t  by the Bhys%a~u 

Department of t he  S t a t e  Unive~sfty of  Iowa., 

A launch fn@%fnat ion  of 2 8 O  from the, equator  will give the 

s a t e l l i t e  8 highly e%lb$pi%cal o r b i t ,  It fs desired to abtafn. 

a n  orbft of 

apogee w i t h  

Jus t  over 200 m3.l 

a per iod  of about 

.es per igee  

, 17 hours,  

i F: c 
'J 

Jus t  over 200 m3.les per igee  and about 33,000 miles 

a per iod  of about 17 hours,  
3 5 '  A '  

'J c- 



-2- 

The major objective of the satelUte i s  to provide an 

analysis of the energies of t h e  electrons and protons present  i n  

the Van Allen” bel ts  over an extended pesbfod of“ time, The Van 

Allen b e l t s ,  discovered in I958 by Dr, James A, Van Allen o f  

the State University of zoms extend from 50s m f P e s  t o  many 

thousanas of miles  abcve the eaIdthf8 surface and c o n s i s t  of 

charged particles which are trapped and guided by m g n a t i c  lines 

of fcwce, 

M @ ~ ~ u ~ ~ ~ ~ ~ ~ ~  of $he extent of t h e  be l t s  and general level of 

the energy of 5he p a r t i c l e s  I r a  these belts have been mde by 

previous  satellites. T h e i r  data. have shown, however9 that the 

belts are contLnuaPly changing and f l u c t u a t i n g ,  

A widely accepted theory s”S;ates that the charged particles 

trapped %n the outer portion of the bel ts  are emitted by the 

sun and travel. toward the earth at some l9O0O miles per second 

arriving i n  one or two days, Nearb the eaerth, they are trapped by 

the ear th*$ magneJ-,%c field and modify the r ad ia t ion  belts, 

produce mgrraetfc stoms and d l s m p t  rad io  and c~awnepfi@%tions* 

The %mer belts are believed $8 be %%Pled by particles ariseng 

atmosphere 

o ~ i e a  of’ the oreigln and natwe of t h e  b e l t s  have 

been p~oposed  and the data ~”e$uBt$n.g from the detailed studies 

to be conducted w i t h  this saLelPite will be valuable  i n  selecting 

t h e  most applicable theory, 

_.. “I . . .. - . . . . . . -. .. -. .- . . . - - - . . - . - . . .  . .- .. . ._--.. . .- . . . . . . . . .. ._ ._ _I _.. ... I - .- .- I . . . .. - 
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In a d d i t  iong  the understanding of f l u c t u a t i o n s  i n  the 

r a d i a t i o n  energ ies  i n  t h e  Van Allen zones will l e a d  t o  a great 

understanding of bas ic  r e l a t i o n s h i p s  between t h e  earth and the  

sun 

The space probe, Pioneer IV,  was launched i n  March, 1959, 

af ter  a per iod  of  unusual ly  in t ense  s o l a r  and au ro ra l  a c t i v i t y ,  

It de tec ted  t en  times as many energe t ic  p a r t i c l e s  in t h e  bel ts  

as did Pioneer I11 which was launched during a per iod  of r e l a t i v e  

s o l a r  i n a c t i v i t y  the  previous D e c e ~ 5 c ~ ,  I n  October, 1959, 

Explorer VI encountered p a r t i c l e  rates 5,000 times lower than  

those of Pioneer IV but after some solar a c t i v i t y  seve ra l  weeks 

la ter ,  i t s  d e t e c t o r  showed a r e t u r n  of p a r t i c l e  populat ion near ly  

t o  t h e  Pioneer I V  l e v e l .  

The r e s u l t s  of t h e  earlier samplings o f  t he  ever -sh i f t ing  

energ ies  i n  the  Van Allen bel ts  have convinced s c i e n t i s t s  o f  t he  

importance of measuring the numbers of ene rge t i c  p a r t i c l e s  over 

long per iods  of time and t o  t e n s  of thousands of miles i n t o  

space 

T h i s  r a d i a t i o n  bel t  satellf te will attempt a more detafled 

s tudy of the energies of t h e  be l t s  than any ye t  attempted, I t s  

f i v e  d e t e c t o r s  are more complex than those flown before  and 

are capable of separating the p a r t i c l e s  by type and by energy, 

P a r t i c u l a r l y  of interest  will be t h e  f irst  measurement of 

very  low enepgy p a r t i c l e s ,  It is bel ieved that there are 

tremendous numbers of these p a r t i c l e s  and that they  may have a 

major r o l e  in producing geophysical e f f e c t s ,  

.. . - . . .. . .. . .__̂I. .- - ._ . .. . .. "." - . ~ .... ._. ..-".----.-I _.II._.. Î . 
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I n  addi t ion ,  s c i e n t i s t s  hope f o r  new data on the emission 

of t h e  charged p a r t i c l e s  from the sun t o  t h e  v i c i n i t y  of the 

earth. 

!Pwo high energy p a r t i c l e  d e t e c t o r s  are contalned i n  t he  

Pioneer V payload, launched March 11, 1960, and now travel-fng 

through space between the  o r b i t s  of e a r t h  and Venus, Should 

these d e t e c t o r s  note t he  passage of a cloud of energe t ic  charged 

p a r t i c l e s  which would be expected t o  be emittea from the sun 

a t  the time of a s o l a r  distupbance, it would be sf great interest 

t o  note  whether the instruments  i n  t he  radiat ion.  be l t  s a t e l l i t e  

d e t e c t  the a r r i v a l  of such p a r t i c l e s  in the v f c f n i t y  of the 

r a d i a t i o n  belts.  

PAYLOAD 

T h i s  payload resembles t h e  c y l i n d r i c a l  shape of ~~~~~~~~ T 

- IV satellf tes,  It i s  modified by a box-like s t r u c t u r e  

surrounding it t o  support  the solar c e l l  array. 

The cy l inde r  i s  about 21 inches long and seven inches in 

diameter. It f%ts faah a rec tangular  box 12 inches squaroe and 

nine inches hfgh. 

In. o r b i t ,  t he  casing of the f o u r t h  stage rocket  of the hfgh 

speed upper stage c l u s t e r  will remain a t tached  t o  the satel l i te  

and w i l l  help serve a8 the a n t e m a  f o r  t r ansmi t t i ng  data %o 

earth, 
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I n  addi t ion ,  because of the comparativC l i g h t  weight 

of t h e  payload, t h e  t h i r d  s tage  w i l l  go i n t o  o r b i t ,  The t h r e e  

burned-out scaled-down Sergeants  i n  clu~ter w P l l  o r b i t  w i t h  an 

apogee of about 1400 miles and a pei5gee of more than  200 miles, 

Weights of  the payload: 

Instrument pack assembly 12.2 pounds 

Solar c e l l  box assembly 7*l pounds 

Instrument housing assembly 2 e 5 pounds 

Smaller components 1.0 pounds 

Instrumented satell i te 22.8 pounds 

Fourth stage casing 12,5 pounds 
_ _  

Tota l  weight i n  o r b i t  35.3 pounds 

____I RADIATION L EXPERIMENTS -- The Physics  Department of the State 

Univers i ty  of Iowa has provided a package of f i v e  r a d i a t i o n  

experiments weighing a t o t a l  of 6 ,3  pounds. The package is 

nine  inches  High and 5s i nches  I n  dfarne9;er and s l ips  i n s i d e  the 

c y l i n d r i c a l  payload cas ing ,  It i s  a "plug-in" package, i n  that 

it can be s l ipped  i n t o  %he cy l inder ,  screwed down, and plugged 

i n t o  the  power supply and transmitter i n  less than 20 minutes,  

The f i v e  d e t e c t o r s  are as follows: 

Detec tor  A: With i t s  companion Detec tor  B, this device 

i s  designed t o  count very low energy p a r t i c l e s  -- t h e  first in 

any satel l i te  which can d e t e c t  e l e c t r o n s  below 20,000 e l e c t r o n  

v o l t s .  
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Detector A consis ts  of a flake of cadmiwn sulfide i n s i d e  a 

l ead  s h i e l d  which has a hole i n  one end. B a f f l e s  s h i e l d  t h e  

f l a k e  from l i g h t  t o  which it i s  also s e n s i t i v e ,  but I t  is 

unshielded t o  ene rge t i c  p a r t i c l e s .  

ho le  prevents  a l l  e l e c t r o n s  wi th  energ ies  of l e s s  than 200,000 

e l e c t r o n  v o l t s  from reaching t h e  cadmium s u l f i d e .  

counts a l l  charged p a r t i c l e s  except e l ec t rons ,  primaroily protons,  

A magnetic f i e l d  across t h e  

So it 

Detector  B: This device works i n  tandem w i t h  Detector  A.  

It i s  i d e n t i c a l  t o  Detector  A except that i t  does not have a 

magnetic f i e l d  t o  e l imina te  those e l e c t r o n s  of less than 200,000 

e l e c t r o n  v o l t s .  Thus t h e  d i f f e rence  between the  s i g n a l s  of t h e  

two d e t e c t o r s  g ives  a count of those e l e c t r o n s  wi th  energ ies  of 

l e s s  than 200,000 e l e c t r o n  v o l t s  and down t o  20,000 e l e c t r o n s  

V Q l t S .  

Detector  C: This device is a Geiger tube de tec to r  similar 

t o  those  flown i n  e a r l i e r  Explorer and Pioneer payloads. The 

tube  i n  t h i s  case i s  enclosed by a l ead  shield which has a 

small hole  i n  et t o  persnit the entrance of s o f t  rad ia t ion ,  

shape of t h e  hole and s t r e n g t h  of a magnetic f i e l d  adrosa it 

a l l o w o n l y  e l e c t r o n s  having energ ies  i n  the range of 40,000 t o  

g0,OOO e l e c t r o n  v o l t s  t o  reach t h e  Geiger counter.  

The 

Detector  D: T h i s  d e t e c t o r  uses  a Geiger tube i d e n t i c a l  t o  
1 

that i n  Detector  C, except that t h e s i s  no hole i n  t h e  shield 

so it w i l l  r epo r t  pene t r a t ion  of high energy p a r t i c l e a  through 

the  shield, ,  It w i l l  provide new data f o r  the absorp t ion  

spectrum of the p a r t i c l e s  and w i l l  providedata for cornparision 

w i t h  the  counting r a t e  of Detector  C. 
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Detec tor  E: T h i s  d e t e c t o r  a l s o  i s  a Geiger counter  but  

it i s  only  l i g h t l y  shielded so that it w i l l  provide information 

on moderately pene t ra t ing  p a r t i c l e s .  It w i l l  r evea l  the general  

s t r m c t w e  of the  b e l t s  and t h e i r  f l u c t u a t i o n s  so that attemp%s 

can be made t o  c o r r e l a t e  the f ind ings  wi th  s o l a r  and magnet;ir: 

a c t i v i t y .  I n  addi t ion ,  s ince  t h i s  d e t e c t o r  i s  similar t o  those 

flown i n  previous satell i tes (Explorers  I3 111, I V ,  and =I), 

i t s  data w i l l  be compared with that from t h e  earlier experiments 

t o  demonstrate that  it i s  funct ioning properly.  

Three holes i n  t h e  top  of the Z n s t , m e n t  conta iner  lead i n t o  

three d e t e c t o r  assemblies -- Detectors  A, By and C.  Detec tor  D 

i s  shielded. Detec tor  E -- which i s  unshielded -- extends 

from the top  of the  conta iner  i n  i t s  o m  housing. 

TEMPEX3ATURE EXPERIMENT -- To cont inue compiling data on the 

temperature of satell i tes i n  space, ABMA has provided temperature 

sensors  f o r  t h i s  payload. Sensors are loca ted  t o  r epor t  both 

i n t e r n a l  and external temperatures.  

TELEMETRY EQUIPMENT -- Data w i l l  be repor ted  t o  ground statjhons 

by a 300 m i l l i w a t t  t r a n s m i t t e r  operat ing a t  108.03 megacycles, 

It i s  capable of broadcast ing f i v e  channels of information 

cont inuously,  

The t o t a l  power requirement for t h e  ins t rumenta t ion  i n  

ehe package is about 1% watts. This  is supplied from almost 
t w o  pounds of n i cke l  cadmium batteries which are recharged by 

_- . .. . .... I__._.. __I-. ...... " ~.~ . .  .- . -. -. , . . . .l_..._l. .-.. " . - . 
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1184 solar cells mounted on t h e  box-like s t r u c t u r e  surrounding 

t h e  cyEindrical  P n s t m e n 2  package, 

covered w i t h  glass s l i d e s  .006 of' an i n c h  thick t o  p r o t e c t  

them from poss ib l e  radiation. dmage, 

The solar c e l l s  are 

The an"vnXX3 AS a dipole  SiElilaP tO thQSe Usedl  ?in early 

Explorers,  with t h e  gap loca ted  between the instrument package 

and t h e  f o w t h  stage easing, 

A b u i l t - i n  t imer  will autsmtic89By cut  off t h e  t r a n s m i t t e r  

a f t e r  one-year of operation, 

LAUNCH lTEKICLE 

The launch vehic le  is a Juno 11, 1% conslsta of a 

modified J u p i t e r  ERBM provided by DMA, and a th ree-s tage  

high speed @Itaster  provided by the  NASA Jet P ~ ~ p u E s f ~ n  Laboratory. 

The J w o  II stands 76 feet high and we$ghs about 60 tons 

including fuel.  The f u e l  i s  high grade kerosene; t h e  ox id ize r  

i s  liquid oxygen. T h i s  will be fits s,%xt,h firing: 

1. 

2. 

3. 

4. 

5. 

December 69 1958: P ~ Q ~ W X J  111 space probe launched 
t o  63,000 IYLL~~FL 

March 3 j  1959: Pioneer IT7 probe Pam@Ezed %n%o o r b i t  
around the sun, 

J u l y  16, 3.959; Vehicle was destroyed about fitire 
seconds after launch when it t i l t e d  shasply in an 
attempt t o  launch heavy composite r a d i a t i o n  
satel$fk;e, 

August 3.4, 1959: A %2-fsot i n f l a t a b l e  sphere payload 
failed t o  achieve orbPt due t o  psemture fue l  
deplet ion i n  booster  and ma%funct%on i n  a t t i t u d e  
con t ro l  system f o r  upper s t ages ,  

October 13, 1959: Explorer VI16 heavy ~adii?.tic?n 
s a t e l l i t e  launched Into orbito 

. . . . . .. .. _I__ , .. . . I . - .. . .  ___. . . ~. . . - .__. "... . , 
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The t h r e e  upper s tages ,  mounted i n  a spin-tub assembly, 

a r e  very similar t o  t h e  upper s t a g e s  of t h e  J u p i t e r  6 rocket ,  

t h e  veh ic l e  that launched t h e  first U, S .  s a t e l l i t e ,  Explorer I. 

The second stage is a hollow, c i r c u l a r  grouping of' 11 scaled- 

down s o l i d  f u e l  Sekgeant rocke ts .  A t r i a n g l e  of t h r e e  s id l a r  

rocke t s  f i t t ed  i n a i d e  the cy l inde r  i s  t h e  t h i r d  stage, 

f o u r t h  stage is 8 single motor f i t t e d  i n s i d e  the t h i r d  stage 

t r i a n g l e .  

long and six inches  i n  diameter. 

The 

A l l .  of t h e  upper s t age  rocke t s  alae about 42.5 inches 

The upper atages r o t a t e  a t  a r a t e  of 600 rpn. Barring t h e  

launch and first stage f l i g h t ,  t h e  upper s tage  c l u s t e r ,  capped 

by the payload, i s  p ro tec t ed  by an aerodynamic shroud which i s  

r e l eased  by explosive b o l t s  and pushed a s i d e  by a lateral rocket  

p r i o r  t o  upper s t age  igntjitfon, 

The guidance system employed i s  t h e  one used by J u p i t e r  i n  

e s t a b l i s h i n g  a h3gh record of  accuracy during previous firings, 

A platform s t a b i l i z e d  by gymscopes 18 or i en ted  on the pad i n  B 

d i r e c t i o n  t o  obtaihn t h e  des l red  o r b i t .  ev ia t iona  from a 

p reca lcu la t ed  t r a j e c t o r y ,  such as r e s u l t i n g  from wind, are 

measured by acce le ra t ion  devices,  f ed  into the  guidance computer, 

and t r a j e c t o r y  co r rec t ions  are automat ica l ly  made by She 

c o n t r o l  system. S tee r ing  i s  by t h e  gimballed nozzle of t h e  

boos te r  engine and, after englme c u t  off, by va r i ab le  t h r u s t  

a i r  nozzles ,  

. .  . .  . . . . . . . . .^_ - . - - .. . . -. . .- . .. . . .- _.. , . __ . .  .,̂.._I --. .".., ... .. .. . 
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After boos ter  engfne cutoff, agpraxfmately three mfnutes 

a f t e r  liftoff, explosive b o l t s  separa te  t h e  boos te r  which is 

slowed and s t ee red  to one sZde by four small retro rocke t s  

t o  prevent i n t e r f e r e n c e  w i t h  t he  upper stages, 

Apprsximately 30 seconds a f t e r  separatfon,  t h e  nose cone 

of t h e  aerodyvlamfc s b o u d  is removed by ~xp 'kos lve  b o l t s  and 

pushed a s i d e  by a small l a t e r a l  rocke t .  The upper s t ages  and 

t h e  i n s t m e n t  compartment of t h e  Juno 11 system then coast 

for about 4,g minutes, 

system, eons i s t fng  of a nonro ta t fng  body w i t h  the rotatfng 

c l u s t e r  a c t i n g  l ike  a huge gyro arranged on f t s  farward cnB, 

is or i en ted  according t o  a prescr ibed  program by a i r  nozzles 

of  t h e  spatial a t t i t u d e  con t ro l  system. 

During ascent  t o  the apexa t h i s  coasting 

The second s t age  ignites pulling t h e  upper stage and 

payload assembly, spinning a t  600 rpm, clear of t h e  shroud, 

The second stage burns f o r  SIX secondsg followed Bay a coasting 

per iod  of two seconds,. The t h i r d  stage then fgnl%k;es btir.;l;iny 

for an effective time of EFX seconds9 fallowed by the fourth 

s t age  whhh  a l so  bums six seconds and injects the payload, 

TRACKING 

Resonsibi l%ty f o r  tracking the ~ a d i a t i s n  belt sateelkite 

and recording its s c i e n t i f i c  f im3ags  i s  by NASA Guddard 

Space Plight Center '  s Space 0 p c ~ a t i s n s  Can,b;roP Center, 

..- . . - , .  " ..... ._... . " - ._ ... . . .  .- . . , .. . . . . . , -. . . . . . ._ I . . . . . . . . ___ 



-11- 

I n i t i a l  t r ack ing  of the satellite t o  de tem~fne  ing’ectfon 

and o r b l t a l  elements w i l l  be under supervis ion of ABPIA. 

Microlock s t a t i o n s  p a r t i c i p a t i n g  under ABBN d i r e c t i o n  222.8 

Aberdeen PrsJec t  Ground, Md under Ba,l l is t ;kc Research 

Laborator ies ;  Cape Can.avera1, Pla . ,  2nd Huntsville, A l a ,  

operated by MA; At lan t ic ,  N. C.; Remuda; Por t  Nomouth,, MOJO; 

and Mayaquez, Puerto R i m ,  all operated by t h e  Amy Signal  Corps, 

“sacking i n f o m a t i o n  from these stations is fed to t h e  ABMA 

Evaluat ion c en.t er , 

nf t h e  NASA Space Operations Control Center .  NASA d n l t r a c t  

s t a t i o n s  p a r t i c i p a t i n g  are Blossom Poin t ,  Md.; Sann Diego, calif‘,; 

Santiago, C h L l e ;  Esselen Papk, South Africa;  hbomekaa, Australia, 

Quitu,  Ecuador; Lima, Peru; and hntafagasta, Chi le  

In,  addi t ion ,  s t a t i o n s  a t  South Point ,  Hawaii, and Xngapsre, 

under d%,b3ection o f  the  Space Technology Laboratorfes wZ11 

. . . . . . . , . . .. . . . -. . . - .. . _I. ._ . _._ . ._ , . . ... .....__I.I.. .. ^ .  . . . .~ 



-12- 

Miss i le  F i r i n g  Laboratory. 

Major subcontractors  include the Rocketdyne Division of 

North American Aviation, wh:Lch fwnishee  t h e  J ~ p f t e r ~  s FjO,OOO 

pound t h r u s t  l i q u l d  engine, alnd the Ford Instrument Company, 

which manufactux-es the  a l l - iner t ia l  guidance system employed 

by the J u p i t e r .  

The high speed upper stage c l u s t e r  was desiencd by the  

Jet; Pn?op.rxlsiorz Laboratory. John SlnalB i s  J P L  proJec t  

engineer.  The cPustcr was built by Cooper 3evz1,0pdnen5 

Co.ulporatBon of Nornovia, Cal i fo rn ia .  

PAYbBAD -- The r a d i a t i o n  b e l t  sa te l l i t e  w a s  designed, aesembled, 

and tested by the Development Operations Div i s ion  of ABFdA 

(which w i l l  become the George C. M a x h a l l  Space F l igh t  Cen te r  

when it I s  formally t ransfexed t o  NASA on July 1, 3.960). 

Dlirector of the Division i s  Dr. Wemiher von Eraun, Leading 

r o l e  i n  prepara t ion  02 t he  paylozd was by t h e  Guidance and 

Control  Laboratory. 

The r a d i a t i o n  b e l t  experiments were designed and buLlt 

by t h e  Physics Department of' the State Unlvessity of Iowa, 

9 ~ .  James A.  Van Al l en ,  Chairman. George M. Ludwig, 

graduate  stude:iS; in t h e  Gepartment , supervised cons t ruc t ion  

of the  payload, 

e tectors  A and B were designed and b u i l t  by Graduate 

Student  John Freeman. Detec tors  C and D were designed and 

'bu i l t  by Graduate Student Curt Lzughlira, 3on Enemark', a sen ior  

s tudent ,  supervised assembly of the  f l i g h t  u n i t s  and C a r l  McIlwain, 

research  assistant i n  physics ,  a s s i s t e d  i n  dessign of the detectors. 

-0 - 
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NASA LABORATORY TEST OF SATELLITE MODEL RE-ENTRY SUCCEEDS 

National Aeronautics and Space Administration s c i e n t i s t s  have 

a simulated e n t r y  a t  e a r t h  s a t e l l i t e  speed. Tile successf'ul. accom- 

plishment i s  bel ieved t o  be the f irst  or" i t s  kind. 

The achievement i s  s i g n i f i c a n t  because i t  g ives  a h igh  ciegree 

added confidence i n  United S t a t e s  technologica l  a b i l i t y  t o  con- 

quer t h e  hea t ing  problem of recoverable  s a t e l l i t e s .  

The s a t e l l i t e  recovery experiment on a l abora to ry  s c a l e  was 

accomplished a t  t h e  NASA Ames Research Center, Mof'fett F i e ld ,  

Cc l i fo rn ia ,  on February 27.  Since that da t e ,  XASA s c i e n t i s t s  have 

been aaalyzing the results of the t e s t  and con t inu ins  a series of 

r e l a t e d  experiments. 

- ~ -  

*.- -- -- .- - 

Scene of t;le success fu l  recovery was t h e  Ames Atmosphere Entry 
-I----_____ - - 

Simulator,  -- a l abora to ry  device which has cont r ibu ted  valuable  know1 - 

edge to s o l u t i o n s  o f  t h e  r e -en t ry  problem. The s imula tor  c o n s i s t s  

of a spec ia l  trumpet-shaped nozzle which accelerates a flow of high 

p res su re  a i r  s o  that  i t  dup l i ca t e s  accu ra t e ly  t h e  way h--which the 

- -  __-- - 

Ear th ' s  atmosphere becomes th inne r  wi th  inc reas ing  a l t i t u d e .  At 

t h e  widest  p a r t  or t h e  nozzle,  a i r  t n i n s  t o  the very low d e n s i t i e s  

t y p i c a l  of the reg ion  where r e -en t ry  f l i g h t  begins .  A s  t h e  nozzle 

narrows, a i r  d e n s i t y  inc reases  t o  match condi t ions  a t  ever  lower 
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a l t i t u d e s .  A model f l y i n g  through the s imula tor  experiences t h e  

sme clianges i n  a i r  dens i ty  and v e l o c i t y  as an a c t u a l  ob jec t  r e -  

en te r ing  t n e  E a r t h ' s  atmosphere. 

- - -  -_ 

T k  successful ly-recovered s a t e l l i t e  model flown through the 
- --- 

s imula tor  at the kmes Center was j u s t  under one-fourth inch  i n  dim- 

e t e r  and nade 02 a p l a s t i c  material. It was shaped similar t o  the 

b lun t  i'orward race 02 the P ro jec t  Mercury capsule  now being developed 
t_ _I . - 
c_c__ 

i'or NASA's manned space f l i g h t  program. The t e s t  served t o  confirm 

trie v a l i d i t y  of tile tlype of hea t  shield s e l e c t e d  f o r  Pro jec t  Mercury 

b7 completing r e -en t ry  a t  more severe condi t ions  than  t h e  capsule  
- - - 

will experience.  

A t i iree-stage si2ock heated gun, using helium as the p rope l l an t  
- --__ -..- -I 

~ a s ,  l aumhed tile model at l'7,.QOO_m&les per hour. Burning gunpowder 
-_ \--- -__ -- - -- -2- 

provided (--- blie launching energy through a s e r i e s  of shock waves in s ide  

the gun ' s  three stages. The Ames Researcn Center gun uses  the  stag- 

i n g  p r i n c i p l e  t o  launch models a t  h igher  speeds l i k e  s t ag ing  i s  

used i n  rocket  launching veh ic l e s .  Both the gun and t h e  s imula tor  

i n t o  v ~ ~ i C _ i L 1 _  it f i r e s  were devised by NASA -- sc ie -n t i s t s  of tne Atncs _ -  - a  

Center.  
- _. _ _  

Opt ica l  i n s t rumen t s  along t h e  f l i g h t  p a t h  of t h e  s a t e l l i t e  
\ I 

model recorded trie luminous s t r e a k  c rea t ed  as it plunged through 

the a i r  i n  the s imula tor .  (Meteors make similar streaks as they 

e n t e r  b e  E a r t h ' s  atmosphere. ) Spark shadowgraph p i c t u r e s  were 

.-_ - 

--_-  - . -- 

taken t o  permit s tudy of the shock wave and wake generated by t n e  

i ' lyinz t e s t  o b j e c t .  

Tile recovered model was c a r e f u l l y  weighed and analyzed t o  f i n d  
- _  -- - - - - - - - -- . -~-- 

out  lio~v much m a t e r i a l  was lost by vapor iza t ion  a t  t h e  extreme 

t emp e r a t u r e s expe ri e nc e m  . - P ? F - Z G & & .  It was found that 
- - _  ____--------_ ---_ ___ - 

- -- _- - .  
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f i v e  percent  of t h e  p l a s t i c  a b l a t i o n  material o f  which t;@l d e r  - 

' the model was made nad been vaporized during f l i g h t .  

tures near 20,000'F occurred i n  t h e  a i r  jus t  ahead of t h e  model 

during f l i g h t .  

Peak tempera- 
\ ,  <-----.- 

------_ __ 

The success fu l  s a t e l l i t e  recovery t e s t  i s  p a r t  of a program i n  

which N A S A  s c i e n t i s t s  a r e  t r y i n g  to reach ever  h igher  speeds under 

l abora to ry  tes t  condi t ions .  Tfley are now hoping t o  d u p l i c a t e  i n  

t h e  l abora to ry  speeds t y p i c a l  of spacec ra f t  r e - e n t r i e s  Prom l u n a r  

o r  p l ane ta ry  missions.  

Like many NASA r e sea rch  p r o j e c t s ,  the February 27 t e s t  at the 

Ames Research Center  vas a team e f f o r t  by a group of s c i e n t i s t s  and 

t echn ic i ans  who have been s tudying r e -en t ry  Tor many yea r s .  Tile 

Atmosphere Entry Simulator i s  a valuable  l abora to ry  device because 

i t  i s  economical and r e l a t i v e l y  simple t o  opera te ,  and permits  i n -  

f l i g h t  observa t ions  almost impossible t o  ob ta in  f o r  a f u l l - s c a l e  

a c t u a l  r e  -en t ry .  

- END - 
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NASA TO NEGOTIATE ON SNAP-8 SYSTEM 

The National Aeronautics and Space Administration will 

negotiate with Aerojet-General Corp, on a proposal to build 

SNAP-8, a nuclear electric power generating system for spacecraft. 

Formal negotiations on a contract, which Aerojet 

estimates will cost about $8 million, will begin immediately. 
Aerojet, a division of General Tire & Rubber Co. of Akron, 

Ohio, was one of eight companies which submitted proposals on 

the system. 

The SNAP-8 reactor itself is already under development 

by separate contract to Atomics International, a division of 

North American Aviation, Inc., from the Atomic Energy Commission. 

AEC, with responsibility for developing reactors, is working 

with NASA on nuclear power and propulsion systems for space 

applications, 

The entire system should be ready f o r  a flight in 

NASA has not yet let a contract f o r  the about five years. 

spacecraft in which SNAP-8 would first fly. 
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NASA’s bidder  i n v i t a t i o n  c a l l e d  f o r  equipment t o  con- 

v e r t  h e a t  from a nuclear  r e a c t o r  i n t o  e l e c t r i c  power. 

i n i t i a l  system would weigh about 1,500 pounds, inc luding  re- 

ac tor  and sh i e ld ing ,  

The 

SNAP s tands  f o r  Systems f o r  Nuclear Auxil iary Power, 

The 8 i s  a n  a r b i t r a r y  des igna tor  t o  d i s t i n g u i s h  i t  from similar 

systems e 

SNAP-8 would genera te  30,000 watts -- enough e l e c t r i c i t y  

t o  opera te  10 average homes -- and opera te  f o r  a t  least  a year 

i n  f l i g h t .  

Major components of  t h e  system are: (1) a nuclear  

r e a c t o r  and (2)  a h e a t - t o - e l e c t r i c i t y  conversion system inc lud-  

ing  a b o i l e r ,  similar i n  p r i n c i p l e  t o  e l e c t r i c  genera t ing  systems 

used by most c i t i e s .  But ins tead  o f  us ing  coa l  t o  genera te  heat, 

SNAP-8 w i l l  use a r eac to r .  

The r e a c t o r  w i l l  heat a c losed  loop of  l i q u i d  metal. 

T h i s  loop w i l l  pass through a b o i l e r ,  through which a second 

loop conta in ing  mercury a l s o  w i l l  pass. Loop one w i l l  hea t  

loop two, vaporizing the mercury. I n  tu rn ,  t h e  vaporized 

mercury w i l l  d r i v e  a tu rb ine  powering a genera tor  which w i l l  

produce e l e c t r i c i t y .  

After the mercury passes  through the  tu rb ine  i t  w i l l  

be routed  through a s e r i e s  of  tubes fo rming  a r a d i a t o r  s eve ra l  

hundred square f e e t  i n  area. 

t h e  mercury from vapor back t o  l i q u i d  and then the mercury w i l l  

cont inue through the  closed loop under pressure  t o  r epea t  the 

cycle .  

The cool ing e f f e c t  w i l l  change 

. . .  ... . I , -  . . .  .............. . . .  ......... . . . .  - . . . . . .  .- ............ I I 
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The r e a c t o r  w i l l  be shielded e f f e c t i v e l y  to keep 

r e a c t o r  r a d i a t i o n  from damaging the system and t h e  spacec ra f t  

around it 

The i n i t i a l  vers ion  could be boosted i n t o  a nominal 

300-mile Ear th  o r b i t  i n  a spacecraf t  weighing seve ra l  tons .  

Then, w i t h  the  spacec ra f t  i n  o r b i t ,  the SNAP-8 e l e c t r i c  

genera t ing  system could be turned on. Eventually,  a dual vers ion  

o f  SNAP-8 us ing  a s i n g l e  r e a c t o r  and providing 60,000 watts, 

could be l o f t e d  i n  Saturn-boosted spacec ra f t  weighing 14; tons  

o r  more 

END 
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.. . 

Mr. Chairman and members of the Committee: 

I want to thank you for this opportunity to present NASA's 

$915,000,000 budget appropriations request for Fiscal Year 1961 
and to discuss with you the Nation's space exploration program., 

As in the past, my associates will present, in any detail 

you may desire, the broad sweep of the significant and complex 

program for which this sum is required, I would like, with 

your indulgence, to deal briefly with several facets of our pro- 

gram which I think will be of interest to the Committee. 

First, I want to state our position in comparison with that 

of the Soviet Union in the field of space exploration. To sup- 

port our statements, we have prepared a frank assessment of 

U.S. - Soviet capabilities and accomplishments. 
Second, I will delineate our "Ten Year Plan" with particu- 

lar emphasis on the activities programmed for the early years 
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of that  plan.  I speak of emphasis on the program of  the next  

f e w  years because research  and development a c t i v i t i e s ,  by 

t he i r  very na ture ,  do not  permit of detailed planning ex- 

tending over  t oo  great a span of t i m e .  But w e  can and do po in t  

ou t  the long t e r m  o b j e c t i v e s  and i n d i c a t e  the  path w e  in tend  

t o  fol low toward those ob jec t ives .  

F ina l ly ,  I w i l l  descr ibe  our funding requirements for the 

next f i s c a l  year .  

A s  we informed the Congress a y e a r  ago, we are unable, as 

of the present  t i m e ,  t o  match our competitor i n  the weight- 

l i f t i n g  c a p a b i l i t y  of  launch veh ic l e  systems. The reasons for 

t h i s  s i t u a t i o n  have been stated many times but  may w e l l  be sum- 

marized again.  

A s  you w i l l  remember, i n  the l a t e  1940s the United S t a t e s  

elected t o  continue and f u r t h e r  develop the heavy bomber as the 

d e l i v e r y  system f o r  nuc lea r  weapons. The Soviet  Union, having 

a d i f f e r e n t  base on which t o  cons t ruc t  i t s  defense p o s i t i o n  -- 
no heavy bomber f o r c e  nor  bases from which t o  s t age  i n t e r c o n t i -  

nen ta l  f l i g h t s  -- chose t o  bu i ld  h igh- thrus t  rocket  systems 

f o r  b a l l i s t i c  missiles t o  perform t h i s  same task. Thus, they 

gained a f i v e -  t o  s ix-year  head start  i n  t h e  concentrated re- 

search  and development t h a t  u l t i m a t e l y  l e d  t o  the rocke ts  used 

i n  b a l l i s t i c  missile systems. Further ,  a t  t he  time they made 

t h e i r  dec i s ion  on the s i z e  of t h e i r  b a l l i s t i c  missile d e l i v e r y  

systems they had to base them on the  e x i s t i n g  s ta te  of the art 

of  warhead development -- and so  chose a larger launching 
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vehic le  than was l a t e r  s e l e c t e d  by us .  Our dec i s ion  t o  develop 

rocket-propel led b a l l i s t i c  missile systems w a s  made a f te r  nuc lear  

warhead development had proceeded t o  the  poin t  where w e  could p lan  

on smaller ove r -a l l  systems to d e l i v e r  the same punch. 

While ou r  rocke ts  can c a r r y  a warhead t o  the d e s i r e d  t a r g e t  

w i t h  accuracy i n  t h e  same manner as the Soviet  rocke ts  can, t h e i r  

more powerful rocke ts  have given them an e a r l y  lead on a t t e n t i o n -  

catcning,  spec tacu la r  f l i g h t s  i n  space. 

P r a c t i c a l l y  a l l  of  o u r  launchings have employed t h e  l 5 0 , O O O -  

pound-thrust Thor and J u p i t e r  rocke ts .  In  only t h r e e  experiments 

has t h e  U . S .  employed t h e  h igher  t h r u s t  Atlas. And i n  no s i n g l e  

case involving t h e  use of  any of these rockets  as f irst  stage 

boos te r s  have w e  been able f u l l y  t o  e x p l o i t  the  t h r u s t  c a p a b i l i t y  

of  t h e  rocke t .  Even today, we must continue t o  use as upper s t a g e s  

i n  these systems rockets  ava i lab le  from o t h e r  programs which have 

been modified and adapted f o r  t ha t  purpose. 

Based on t h e i r  s u b s t a n t i a l l y  e a r l i e r  s tart  i n  t h e  develop- 

ment of large rockets ,  Sovie t  s c i e n t i s t s  have had a t  t h e i r  com- 

mand a rocket  which ou r  s c i e n t i s t s  and engineers  estimate i s  i n  

the  600,000- to 8 0 C .  000-pound-thrust range. They have spoken of 

m u l t i - s t a g e  launch vehic les ,  and some of t h e i r  mission accomplish- 

ments would i n d i c a t e  t ha t  they  have used upper s t a g e s  w i t h  these 

v e r y  powerful f i rs t  stage rockets .  Undoubtedly they are continu- 

ing t o  r e f i n e  and optimize t h e i r  p resent  u n i t s  while  developing 

even more powerful rocke ts  and launch veh ic l e  systems. 

Th i s  d i s p a r i t y  i n  t h r u s t  enables  the Soviet  Union t o  
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undertake very d i f f i c u l t  space missions,  some of which are 

completely denied t o  us  todzy. It i s  reasonable t o  assume t h a t  

t he  Russians can move more r ap id ly  from concept, t o  drawing board, 

t o  the  cons t ruc t ion  and launching of payloads because they are not 

l imi t ed  by t h e  weight r e s t r i c t i o n s  we a r e  experiencing. I suspec t ,  

as I have s a i d  i n  previous testimony before  t h e  Congress, that  they 

can avoid t h e  time-consuming business  of min ia tu r i za t ion ,  optimum 

packaging, and o t h e r  weight-saving p r a c t i c e s .  Moreover, t h e i r  

a b i l i t y  t o  c a r r y  heavy payloads improves t h e  p r o b a b i l i t y  of success  

i n  any p a r t i c u l a r  experiment because they have adequate weight- 

car ry ing  margins t o  p e r m i t  t h e  employment of redundancy o r  dupl ica-  

t i o n  i n  many elements of t h e i r  guidance, con t ro l ,  and communica- 

- t i o n s  sub-systems. 

Urgent and, I be l ieve ,  e f f e c t i v e  e f f o r t s  are being made, both 

by NASA and by the Department of Defense, t o  develop a family of 

launch vehic le  systems t h a t  w i l l  c o r r e c t  t h i s  imbalance. This ac- 

t i v i t y  i s  bas i c  t o  our  continuing progress  i n  both m i l i t a r y  and 

nonmil i tary space experimentation. We are developing a s m a l l  group 

of multi-purpose launch veh ic l e s  which, through repeated usage by 

NASA and Defense, should become very r e l i a b l e  systems. The family 

c o n s i s t s  of  the Scout, t h e  Thor-Agena B, t h e  Atlas-Agena B, the 

Atlas-Centaur, t h e  Saturn,  and the Nova veh ic l e  concept which w i l l  

u l t i m a t e l y  be developed t o  u t i l i z e  t h e  1,~00,000-pound, s ing le -  

chamber, F-1 engine now under development. O f  these,  a l l  are NASA 

development r e s p o n s i b i l i t i e s  excepting only t h e  Agena B s t a g e s  t o  

be used w i t h  Thor and Atlas rocke ts .  
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Estimating a v a i l a b i l i t y  dates i n  a technology as complex as 

high-performance launch veh ic l e  systems i s  an unce r t a in  business ,  

but NASA and Defense have scheduled i n i t i a l  launchings f o r  these  

systems as follows: 

Scout -- a r e l a t i v e l y  low-cost, u t i l i t y  vehic le ,  mid-1960. 

Thor-Agena B -- by t h e  Department of Defense, mid-1960. 

(For the  next y e a r  o r  so, NASA w i l l  use a less powerful 

i n t e r i m  veh ic l e  i n  t h i s  genera l  c l a s s ,  the Thor-Delta, 

scheduled f o r  i n i t i a l  launch i n  A p r i l  1960.)  

Atlas-Agena B -- by t h e  Department of Defense, l a t e  1960; 

by NASA i n  mid-1961. 

Atlas-Centaur -- the  f irst  system t o  use l i q u i d  hydrogen 

as a f u e l ,  i n  1961. 

Sa turn  -- i f  granted ou r  full f i s c a l  y e a r  1961 budget- 

reques t ,  w e  expect t o  meet the  following schedule: 

... S t a t i c  t e s t  of eight-engine c l u s t e r ,  spr ing  1960. 

... Launch of f irst  s t age  w i t h  dummy upper s t ages ,  by 

summer of 1961. 

... Launch of two-stage vehic le ,  f a l l  of 1962. 

... Launch of th ree-s tage  vehic le ,  l a t e  1963. 

... Launch of f i r s t  ope ra t iona l  vehicle ,  before  t h e  end of 1964. 

Looking f u r t h e r  down t h e  road, and another  b i l l i o n  p lus  
! 

dollars into the future, we expect to have the Nova vehicle, con- 

s i s t i n g  of a c l u s t e r  of F-1 engines,  w i t h  t o t a l  t h r u s t  of 

6,000,000 to 12,000,000 pounds, sometime a f t e r  1965. 
' 1  
. 

1 
_/ 
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NOW, i n  sr,.ice of t h i s  l i m i t a t i o n  i n  t h r u s t ,  we have been 

accomplishing a great deal. Xe attempted t o  launch 19 e a r t h  

s a t e l l i t e s  and one deep space experiment during ca lendar  year 

1959. O f  these, NASA launched nine ear th  s a t e l l i t e s  and one 

deep space probe of which f i v e  s a t e l l i t e s  were successfu l .  

To make the record corn,-lete, t he  Department of Defense, i n  i t s  

Discoverer series of developmental sa te l l i t es ,  launched s i x  

s a t e l l i t e s  i n t o  o r b i t  i n  nine attempts,  and fa i led  i n  i t s  attempt 

t o  launch a "Trans i t "  naviga t ion  s a t e l l i t e  experiment. 

In  t h a t  same period, ca lendar  year 1959, the  Soviet  Union 

launched three h ighly  successfu l  deep space experiments. 

From October 4, 1957 t o  the present ,  t he  score  i s  as 

f'o l lows : 

U.S.  - -  F i f t e e n  s a t e l l i t e s  launched successfu l ly ,  

s i x  of which are s t i l l  i n  o r b i t .  Two con- 

t i n u e  t o  provide valuable  data t o  t h e  world 

s c i e n t i f i c  community. They are Vanguard I 

and Explorer VII. 

USSR -- Three s a t e l l i t e s  launched successfu l ly ,  one 

of which i s  s t i l l  i n  o r b i t  -- Sputnik 111. 

U.S ,  -- Four deep space probes launched successru l ly ,  

two o f  which achieved the i r  o b j e c t i v e s  sub- 

s tan t ia l ly  -- Pioneers IV and V. 

USSR -- Three deep space probes launched success fu l ly ,  

each of which appears t o  have achieved i t s  

p r i n c i p a l  ob jec t ive .  One is  i n  o r b i t  about 
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the sun; a second cont inues i n  a h ighly  

e l l i p t i c a l  o r b i t  about t he  earth; the t h i r d  

was demolished i n  a hard landing on the moon. 

It is important t o  note  t ha t  no Soviet  f a i l u r e s  have been re- 

ported.  Secrecy has surrounded a l l  of t h e i r  launchings.  

A comparison of the r e s u l t s  obtained i n  the  two programs makes 

c l e a r  the preponderance of spec tacu la r  "firsts" achieved by the 

Soviet  Union, while  o u r  own program has y ie lded  less spec tacular ,  

but on the whole equal ly  o r  more s i g n i f i c a n t ,  s c i e n t i f i c  r e s u l t s .  

D r .  Homer M e w e l l ,  Deputy Di rec to r  of NASA's Off ice  of Space F l igh t  

Programs, has prepared, w i th in  the las t  f e w  months, an eva lua t ion  

of U.S. and USSR progress  which is  as ob jec t ive  an a n a l y s i s  as I 

be l i eve  now e x i s t s .  While it i s  too  lengthy f o r  m e  t o  read here, 

I would l i k e  t o  suggest,  Mr. Chairman, t h a t  i t  be i n s e r t e d  i n  the  

record as an appendix t o  my s ta tement .  

I would now l l k e  to t u r n  t o  the  long t e r m  o b j e c t i v e s  of  o u r  

n a t i o n a l  program of space exp lo ra t ion  which we have embodied i n  

a Ten Year Plan. 

The first c h a r t  o u t l i n e s  the a n t i c i p a t e d  growth i n  spacec ra f t  

weight f r o m  year t o  year. Spacecraf t ,  i n c i d e n t a l l y ,  i s  a new t e r m  

that  we apply t o  that  part of the veh ic l e  which i s  t o  be placed 

i n t o  an earth o r b i t  or on a depar ture  t r a j e c t o r y  from the earth.  

The term inc ludes  the propuls ion,  a t t i t u d e  con t ro l s ,  and guidance 

u n i t s  for maneuvering the spacecraft as w e l l  as the  instriunenta- 

t i o n  f o r  the experiments t o  be  undertaken. 



For comparative purposes, t he  cha r t  measures spacec ra f t  

weight that  can be pro jec ted  i n t o  a low a l t i t u d e  earth o r b i t  of 

about 300 miles, 

I n  the early yea r s  ou r  i nc reas ing  c a p a b i l i t i e s  w i l l  come about 

through use of the Thor-Agena B, Atlas-Agena B, and Atlas-Centaur. 

I n  the 1963-67 time period, the Saturn first s t age  and suc- 

ces s ive ly  improved upper stages of l i q u i d  hydrogen-liquid oxygen 

w i l l  account f o r  ou r  increased c a p a b i l i t y ,  

I would now l i k e  t o  cons ider  ou r  pro jzc ted  launch schedule 

which i s  i l l u s t r a t e d  i n  t h e  next c h a r t .  

You w i l l  note that  by f i s c a l  y e a r  1962 and beyond, the present  

v a r i e t y  of f irst  s t age  launch veh ic l e  types w i l l  be reduced t o  one 

s o l i d  p rope l l an t  rocket ,  the Scout, and three l i q u i d  p rope l l an t  

rocke ts  -- t h e  Thor, Atlas, and Saturn.  Through r e s t r i c t i o n  of 

veh ic l e  types,  and more i n t e n s i v e  experience wi th  each, we expect 

t o  achieve long-needed r e l i a b i l i t y .  

Beyond Saturn,  the use of' chemical f u e l s  would lead us, as 

I have said ear l ie r ,  t o  a veh ic l e  concept known as Nova, w i t h  

f o u r  t o  s i x  times the Sa turn  thrus t  based upon use of the F-1 

engine.  Depending on funding l e v e l s ,  development t e s t i n g  on Nova 

would occur  i n  the post-1965 t i m e  per iod.  

It should be noted that ,  t oge the r  w i t h  the  Atomic Energy 

Commission, w e  w i l l  be developing nuc lea r  rocket systems which 

promise s u b s t a n t i a l  advantages f o r  p a r t i c u l a r  missions involv- 

ing heavy payloads. T h i s  program is  moving s o l i d l y  ahead and 

.- w i l l  be discussed by o t h e r s  l a t e r  i n  these p resen ta t ions .  
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The next c h a r t  deals w i t h  N A S A ’ s  mission target dates. 

T h i s  l i s t i n g  has been developed t o  r e f l e c t  t h e  probable pace 

of technologica l  advance during the  next seve ra l  years, i t  being 

assumed t h a t  funding necessary t o  maintain t h i s  pace w i l l  be 

made a v a i l a b l e .  You w i l l  no te  t h a t  i n  the cu r ren t  y e a r  we are 

i n i t i a t i n g  tes t s  of several veh ic l e  development programs as 

w e l l  as the f irst  o r b i t a l  experiments i n  meteorology and com- 

munications. Also included are the first sub-o rb i t a l  f l i g h t s  

of  the a s t r o n a u t s  l a t e r  t h i s  year. 

I n  ca lendar  yea r  1961 w e  w i l l  be working toward the launch- 

ing  of an advanced lunar impact veh ic l e  and i n i t i a t i o n  of Centaur 

f l i g h t  tests. If a l l  goes as planned i n  ProJect  Mercury, the 

first manned o r b i t a l  f l i g h t  w i l l  take p lace  l a t e  i n  ca lendar  1961. 

From t h i s  po in t  on, t h e  major milestones i n  the Ten Year 

Plan include a comprehensive program of exp lo ra t ion  of the  moon 

and the nearby p l ane t s ,  and development of t h e  Sa turn  veh ic l e  t o  

provide prel iminary data leading  toward manned circumlunar 

f l i g h t  i n  the  e a r l y  years of  the next decade. 

/’Such are the major o b j e c t i v e s  of NASA as w e  now see them. 
&A&< t -\1,;5 pea, J 

, St L3U l-1, 3 

J 4  

We are concent ra t ing  upon l u n a r  experimentsnfor m a n y  reasons: *a+ 1 

P e  moon i s  an o b j e c t  of g r e a t  s c i e n t i f i c  i n t e r e s t ;  i t  may 

hold many keys t o  t h e  o r i g i n  of the  e a r t h  

success i n  b;ic lunar  program w i l l  provide u s  with the  experience 

t o  attempt f l i g h t s  t o  t h e  p l a n e t s  later ono-y-%psa5@&. . . .  
”, 

-. _ _  I* 

&,In shor t ,  w e  w i l l  be able t o  p e r f e c t  our  communications, guid- 
”.. 

ance, and propuls ion systems using l u n a r  f l i g h t  as a develop- 

ment tool. / 
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out  t ha t  i n  the  research and develonment business  i t  i s  dangerous, 

if not foolhardy, t o  pinpoint  d a t e s  f o r  p a r t i c u l a r  achievements 

too f a r  i n t o  the f u t u r e .  Long-range ob jec t ives  can and have been 

s e t .  I n  the e a r l y  years  of the  decade w e  suggest da t e s  by which 

technologicsl  progress  should p e r m i t  u s  t o  ar;tain p a r t i c u l a r  ob- 

jectives. This plan  w i l l  be u p d a t e d  annutilly t o  serve as the  

guide f o r  ou r  programming a c t i v i t i e s .  

The Ten Year Plan I have discussed so br ie f ly  w i l l  c a l l  f o r  

somewhat more t h m  one b i l l i o n  dollars i n  F i s c a l  Year 1962 and 

upwards of one and one hzlf  billion d o l l a r s  annual ly  wi th in  the 

next f i v e  years. It I s  prob5ble t h a t  this a c t i v i t y ,  i f  c a r r i e d  

out  w i t h  consis tency and determination, will involve t h e  ex- 

pendi ture  of a t  leas t  12 t o  15 b i l l i o n  d o l l a r s  i n  t h e  next decade, 

One of the character9;;i;ics of research and development ac- 

t i v i t i e s  i n  any f i e l d  i s  t h a t  u se fu l  and productive work cannot 

be expected i f  t he  support i s  provided on a s t a r t - s t o p  basis.  

F luc tua t ions  between great extremes r e s u l t  i n  good people 

leav ing  the program. It is  extremely important tha t  we develop 

an imaginative,  t echnologica l ly  sound program which can be sup- 

ported on its merits as one promising r e a l  values  -- not  neces- 

sarily immediately important i n  an economic sense -- but 

promising real  values  i n  the on-going development of man, nis 

soc ie ty ,  and t h i s  Nation. We be l i eve  we have develoned such c: 

program. 
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I would now l i k e  t o  d i scuss  w i t h  you t h e  p r i n c i p a l  items 

i n  the F i s c a l  Year 1961 budget appropr ia t ions  request .  Our two 

h ighes t  p r i o r i t y  s u b j e c t s  -- Saturn and Mercury -- account f o r  

a considerable  po r t ion  of the inc rease  over  1960. 

a DX p r i o r i t y  rating. 

Both enjoy 

With the a c q u i s i t i o n  of the Marshall Space F l i g h t  Center 

under t h e  d i r e c t i o n  of D r .  von Braun, we have begun an acce lera-  

t i o n  o f  the Saturn p r o j e c t .  

t o t a l  of  $230,000,000 f o r  the super  booster .  With t h i s  requested 

funding w e  w i l l  advance the b o o s t e r ' s  completion by one year, g ive  

or take a month. A s  I have said, w e  expect t o  launch the  f i r s t  

ope ra t iona l  Saturn before  the end of 1964. 

f u l  f l i g h t s  may w e l l  be made. I doubt that  the Soviet  Union w i l l  

exceed us  i n  t h r u s t  c a p a b i l i t y  a f te r  t h a t  t i m e .  

The f i s c a l  1961 reques t  a l l o t s  a 

A t  ea r l ie r  dates, use- 

The Research and Development segment of t h e  f i s c a l  1961 re- 

quest  accounts for $621,453,000. O f  t h i s  i t e m ,  we a l l o t  

$134,308,000 f o r  Saturn.  

f o r  the p r o j e c t  i s  c a r r i e d  i n  the Construct ion and Equipment and 

S a l a r i e s  and Expenses budget c a t e g o r i e s . )  

(The remaining $95,692,000 earmarked 

We a r e  nea r ly  doubling the funds f o r  the F-1 engine -- from 
$24,200,000 i n  f i s c a l  1960 t o  $41,000,000 i n  f i s c a l  1961. 

Turning now t o  Pro jec t  Mercury. A s  I ind ica t ed  earlier,  we 

p l an  t o  launch an a s t ronau t  on the first of numerous b a l l i s t i c  

t r a i n i n g  f l i g h t s  down the  A t l a n t i c  Missile Range f r o m  Cape 

Canaveral l a te r  t h i s  year. I n  a Mercury capsule  launched by a 

Redstone rocket ,  t h e  a s t ronau t  w i l l  experience f i v e  minutes of 
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weight lessness ,  reach an a l t i t u d e  of 120 m i l e s  and a d i s t ance  

of 200 miles during h i s  13-minute f l i g h t .  During the next two 

t o  three yea r s  20-odd t e s t i n g ,  t r a i n i n g ,  and o r b i t a l  f l i g h t s  

are scheduled i n  P ro jec t  Mercury. 

A s  you well  know, the  compressed time-phasing of Pro jec t  

Mercury has made i t  necessary t o  undertake research,  develop- 

ment, design, and f a b r i c a t i o n  simultaneously.  Hence modifica- 

t i o n s  t o  deslgn, arrangement, and s t r u c t u r e  must be made during 

the conduct of the - -  program. E f f o r t s  t o  m a k e  the Mercury system 

as safe as humanly poss ib l e  have i n e v i t a b l y  added t o  the c o s t .  
- - ___-.I__- ~- ~ 

.--- __ 

The p r o j e c t  w i l l  r equ i r e  $107,750,000 i n  R & D funds alone i n  

t h e  f i s c a l  1961 reques t .  

Our s c i e n t i f i c  i n v e s t i g a t i o n s  i n  space -- sounding rockets ,  

s a t e l l i t e s ,  and space probes -- w i l l  account f o r  $94,700,000. 

Space propuls ion techno logy , which enc ompas se s re search  and 

advanced development on s o l i d  and l i q u i d  rockets ,  nuc lea r  sys- 

tems technology and space power technology i s  a l l o t t e d  $83,800,000. 

The C & E por t ion  of t h e  request  t o t a l s  $122,787,000, 

T h i s  appropr ia t ion  provides  f o r  the modernization of e x i s t i n g  

f a c i l i t i e s  and the purchase of major equipment items. 

The t h r e e  major i t e m s  i n  t h i s  category are: $27,750,000 f o r  

t h e  Mercury, Minitrack and Deep Space t r ack ing  networks; 

$26,750,000 f o r  the George C .  Marshall Space F l i g h t  Center a t  

Huntsv i l le ,  including cons t ruc t ion  of a second s t a t i c  t es t  

s tand  f a c i l i t y  f o r  Saturn; and $27,750,000 for a new Saturn 

launching complex a t  AMR and o t h e r  necessary f a c i l i t i e s .  
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Improvements a t  Langley, Ames, L e w i s ,  Goddard, the Jet  

Propulsion Laboratory, and Wallops I s l and  account f o r  the 

balance of the funds. 

F ina l ly ,  the  S & E i t e m  has grown from $91,400,000 i n  f i s c a l  

1960 t o  $170,760,000 i n  f i s c a l  1961. 

crease i s  requi red  f o r  the first f u l l  yea r  funding of t h e  5,500- 

man staff a t  t h e  Marshall Center. 

About 75 percent  of t h i s  i n -  

We a l s o  p l an  t o  inc rease  t h e  staff a t  Goddard from 1,214 t o  

2,000 persons and a t  Wallops from 225 t o  300 ind iv idua l s .  Our 

remaining research  c e n t e r s  -- Ames, L e w i s ,  Langley -- w i l l  main- 

t a i n  t h e i r  present  s t a f f i n g  l e v e l s .  

T h i s ,  of course, has been a very general  review of the  f i s c a l  

1961 reques t .  I would be remiss i f  I d i d  not acknowledge the very  

g r e a t  support  and encouragement given t o  me  and t o  NASA by the 

Chairman and the members of t h i s  Committee. You may be su re  t h a t  

w e  are spar ing  no e f f o r t s  t o  continue t o  deserve the f a i th  you 

have thus  fa r  shown. More successes  of the  Pioneer V type w i l l  

provide proof of  the v a l i d i t y  of tha t  f a i t h  -- and we conf iden t ly  

expect t o  have more such spec tacu la r ly  successfu l  f l i g h t s .  It 

i s  my s t rong ly  held opinion that the  program my a s s o c i a t e s  w i l l  

o u t l i n e  f o r  you deserves  your approbation. 

Thank you f o r  your courteous a t t e n t i o n  -- and now I await 

your p leasure  before  D r .  Dryden d i scusses  ou r  i n t e r n a t i o n a l  

a c t i v i t i e s ,  resul ts  of past launchings, and the  schedule f o r  

the coming yea r .  

NO. 60-155 
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Mr. Chairmar, and members of the Committee: 

I am grate.fu1 .for this opportunity to discuss with this Committee 

the changes proposed to be made in the Space Act of 1958, I do not think I a m  

overstating the case when I say that satis:factory solutions to some o.f the 

problems .facing 11s in this area a re  central to the welfare o.f this country. We 

must recotpize that the United States is .firmly engaged in a space program. 

We a re  in space and will be .for years to come. Certainly the actions we take 

now and in the next .few years will have an ever widening e.f.fect on the char- 

acter of the program the United States pursues in the exploration o.f the universe, 

It seems to me that such problems as exist stem from a complex 

o.f cmses,  First, there is the fact that the U.S. space program is not simply 

a scientific undertaking to explore space, It has an importance that exceeds 

the scientific motivation, and indeed we have seen recently that our space 

program is becorning an instrument o.f national pblicy. 
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Secondly, the space program is being conducted by two agencies, .I 

the National Aeronautics and Space Administration and the Department of 

Defense. Each agency has clearly stated roles, one in the military appli- 

cation and the other in the scientific-Coid War application. Yet, there is 

some evidence that the two agencies do not fully agree on their respective 

roles. 

Finally, the space program is enormously expensive, Having said 

this, it is transparent that duplication of effort, waste of talent and resources 

and marginal programs cannot be tolerated. In this costly new field, with 

a wide variety of exciting and tempting tasks to perform, one must exercise 

great moderation to choose and pick within the framework of our ability at 

__ the moment, so that a relatively few assignments a re  performed well. The 

alternative, o.f course, is that a great number of tasks are performed poorly. 

Part o:f the misunderstanding relating to the space program, it 

seems to me, stems from a larger problem. This is the increasing import- 

aiice of the role of technology in U. s. policy making. When we associate 

science and government, there is a tendency to assume that when we say 

science we mean military science. There are quite logical reasons for this 

misunderstanding, but it is important to point out that in these days o.f the 

Cold War  propaganda, non military science and technology may indeed be as 

imp0 rtan t to the government as military science. I am not saying, of course, 

that this is an either/or choice; that one mgst choose non military science 

in place of the military technology, o r  vice versa. I am saying that in some 

of the concern expressed over the space program, we have tended to over- 

look the value of non military applications, 

.- - 
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A s  a consequence, governmental support of certain scientific 

and technological activities outside o.f the Department of Defense may, and 

indeed, has assumed a major significance. The establishment of the 

National Aeronautics and Space Administration is an example of the willing- 

ness of the government to embark upon a major non-military scientific 

pro gram. 

However, in view of the long history of support of scientific 

research by the Department o.f Defense, it is evident that problems may 

arise i f  extensive programs a re  established outside of the Department of 

De.fense, particularly i f  these programs appear to impinge on the military 

field. 

a major 

The Department of Defense indeed can 

part o:f our technological advances in the 

claim credit 

past decade, 

for  sponsoring 

but o n a  long 

term basis it appears to me that we should now try to agree on the value o.f 

government support o.f non military science and technology. When such an 

agreement is reached, clearly a mechanism to express such support must 

be developed. 

At  the present time, of course, the major agencies conducting 

such work with government support are the National Science Foundation, 

the National Aeronautics and Space Administration and the National Institute 

of Health. The Atomic Energy Commission is in a special category since 

it has a charter calling for "the maximum contribution to the general welfare, 

subject at all times to thq paramount objective of making the maximum 
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contribution to the common defense and security. I t  Consequently, the AEC 

serves both a military and non-military function. 

Some critics of the space program as it stands today have suggested 

that it should be established under an AEC-type organization. This indeed 

would serve the purpose of unifying both civilian and military factors in the 

program, but in view of the large and valuable experience pool existing in 

the A i r  Force, it does not seem reasonable to attempt to transfer this 

capability to another organization. Therefore, I do not believe that the 

solution to the problem is to extend the charter of the NASA into an AEC-type 

organization. 

In considering possible changes in the Space Act, it seems to me 

that we should start with an assumption that no major organizational changes 

should be made. The progress that bas been made in the past year, and the 

status of working plans for the future combines to suggest that the present 

organiaation is entirely capable of performing its assignment. To me, the 

achievement of Dr. Glennan and his staff in organizing, on the run in a new 

field, in getting together a bold imaginative program in less  than two years, 

is one of the triumphs of men over circumstance. Any major changes in 

this organization would do nothing but harm. 

Consequently, I conclude that the objective of any change should 

be to assure better working relationships between the NASA and the Depart- 

- -  ment of Defense so  that each is free to pursue its own assignments. For 
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zxample, the abilities and interests of the Department of Defense should 

be utilized fully, but this should be done through a clear understanding of 

national goals and a national space program, followed by an assignment of 

responsibilities in all major areas  which is consistent with the interest and 

ability of the group concerned. 

The fundamental distinction between civilian and military objectives 

should be clear. Among other things, it is clear that the responsibilities 

for frontier type developments, and for research and development, must 

continue for the forseable future to rest with NASA, The problem is to 

determine the relative proportion of our resources which should be devoted 

to each area. If this could be agreed upon, I would expect no major difficulties. 

There is no problem of supporting a major in-house space capability in the 

A i r  Force. With the transfer to f i e  NASA of the Development Operations 

Division of the Army Ballistic Missile Agency and the Jet Propulsion Laboratory, 

the large government supported space laboratories a re  now within the NASA. 

In order to arrive at  a proper mzitional space program, I do feel 

that a formal coordinating mechanism between military and civilian planning 

is required. Dr. Glennan has pointed out that effective coordination between 

the two groups can occur only if there is a close relationship at all working 

levels. And, I could add, i f  there is a real desire f o r  coordination. In this 

I concur, with the added stipulation that such coordination must occur also at 

the program planning level. 

... . ....... --...-I----_ . , - .  ... . . . .. . . . . -. .. _. . -. _I _" __ -. .. 
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To bring this high level coordination about, I believe it will be 

necessary to take action above that which the revision of the Space Act 

suggests. 

Undoubtedly, a number of solutions a re  feasible. One possibility 

would be :for deputies o.f both the NASA Administrator and the Secretary of 

Defense to be co-chairmen o.f a small planning group which establishes 

programs within policy guidelines laid down by the President. The actual 

solution is perhaps a matter for Executive action, but the Congress should 

assure itself that the total national program indeed is coordinated as the 

spirit of the Space Act demands. 

In conclusion, please allow me to express to the members of this 

Committee, and through you to the Congress, my thanks f o r  the .fine support 

and understanding you have given the national space program, Thank you, 




